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EMPLOYEES. 


By IV. H. Canniff. 


N considering the relations of the railway to its employees every 
thinking person will at once recognize the vast complications 
which the problem presents. Not only is it necessary to pro- 

vide for prompt handling of merchandise under every conceivable con- 
dition, but such provisions must be made as will insure the safety and 
comfort of thousands of passengers who use the roads, as well as those 
of the men employed. 

Again, the railway company is known to the communities through 
which its lines pass only in the persons of its accredited agents, and 
upon their tact and general bearing must largely depend the esteem in 
which the company is held, resulting in codperation or antagonistic 
relations as the case may be. Not only does this apply to commercial 
relations, but also to such police regulations as look to the clearing of 
streets and similar requirements on a long line of railway. How to 
insure this desired result is one of the most perplexing problems 
which confront a manager. 

It is manifest that good and efficient discipline is a prime factor, 
of which, to my mind, absolute justice is the foundation principle ; 
and on this basis can the obligation of a railroad company to its em- 
ployees and to the public be best carried out. It is obvious that, 
whatever the rules and regulations, their execution depends upon a 
large number of men surrounded and largely influenced by varying 
conditions. ‘This being true, it follows that, in the formation of all 
rules governing the operation of a railway, great care should be exer- 
cised to see that they are based on correct principles, neglecting no 
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feature which experience has shown to be necessary in an intelligent 
execution of such rules, and taking into account the various phases 
which affect human nature as a whole, remembering that those who are 
to execute the rules are a part and parcel of the human family. 

At this point, however, the work has just begun. While to the 
mind of an intelligent officer the rules or instructions are clear and 
explicit, he should bear in mind that their execution depends largely 
upon an equally intelligent comprehending and understanding by those 
who are to carry them into effect. 

When it is realized that an author usually devotes chapters to defi- 
nition in order to convey exact ideas, it will be admitted that to give 
correct expression to ideas much thought and study are required, and 
that those who are to receive the idea must understand the language 
used for its conveyance. Hence the great necessity for intelligent 
direction is apparent. 

Men who do not have a fairly intelligent idea of what may be 
termed the general fitness of things are very low down in the scale. 
Much more plainly than their employers imagine do they see the rela- 
tion of the order, or instructions, to the work to be done. ‘The nature 
of their work makes them keen observers in most instances, quick to 
recognize in the instructions even the slightest defects, or mistakes, or 
the want of application to the work in hand, which cannot fail to 
weaken their respect for those who issue them ; and, while the mistake 
may be easily corrected, the effect upon the men remains. 

They have the same hopes and fears, aspirations and desires, as 
other men, and are surely deserving of every consideration when the 
importance of their work is remembered. That the employee will do 
more efficient work if his interest and codperation are secured cannot 
be controverted, for the evidence is at hand in every walk of life. 
When fairly balanced, the interests of the railway company are identi- 
cal with those of the employee, for with good discipline and _ highly 
efficient labor the comfort and safety of the public is conserved, the 
investment is made profitable, and good wages can be maintained. 
How can this desideratum be achieved ? 

First: by most painstaking care in the preparation and promulga- 
tion of rules and instructions. 

Second: by clearly conveying to the employee what is desired, it 
being his right to know what is expected of him under all circum- 
stances. 

Third: by having him understand that the rules are such that, if 
intelligently executed, they will insure his own well-being, as well as 
that of the company, and that compliance with them will result in 
recognition, either in the way of commendation or promotion. 
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Fourth: by strict attention to matters of discipline, never per- 
mitting employees to be suspended or dismissed except for good and 
sufficient cause,—this to be shown by clearest proof of violation of 
rules that were fully understood, and such violation to be invariably 
disciplined, without waiting for the evil consequences which such rules 
were intended to avoid. 

Fifth: by a consistent course of action which will impress upon 
the employee the fact that it is the earnest purpose of the company to 
render him exact justice in every instance. 

Men entrusted with the care and responsibility of handling a large 
body of employees widely scattered over an extended territory must 
have exceptional talent in order to secure the best results. “They must 
fully understand how vast the interests are which are committed to their 
care, and upon their fidelity and wise direction the welfare of many 
employees and their families depends. 

The first proposition—that great care should be exercised in the 
preparation of rules and instructions—is certainly of vast importance, 
owing to the fact that these are, of necessity, the foundation upon 
which the whole structure is to rest. ‘They must be such as_ practice 
and experience have approved. For illustration, in the preparation 
and adoption of a schedule, affecting, as it does, during its existence, 
the movement of every train or engine, there is most valuable infor- 
mation to be gained by consulting those employees whose duties bring 
them in daily contact with the service performed. ‘Thus not only does 
the management get the benefit of the employee’s experience, but the 
employee is encouraged to study more closely the problems which arise 
in the service, with a full knowledge that his ideas will receive the con- 
sideration they deserve. 

Again, much stress must be laid upon the second proposition. 
Not only must the foundation of the rules or instructions be clear and 
conclusive to their author, but the rules must be so worded as to convey 
to the employee the desired meaning ; and to this end the employee 
should be encouraged to promptly make it known if there is anything 
in his instructions which he does not fully and clearly understand, 
thus giving him incentive to better comprehend, and confidence to ask 
for necessary explanation. 

The third proposition calls for such wording of the rules as will 
adequately explain their purpose. Where for various reasons they 
cannot be so worded, a duty may devolve upon the management to 
explain the reasons for issuing them. It will be said that this is im- 
practicable, but I do not deem it so. If a well-disciplined and highly 
efficient corps of men is desired, additional duties will be forced upon 
the management, as well as upon the men. ‘To give the men a logical 
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understanding of the rules is not as difficult as it may appear, and the 
advantage to be gained in the moral effect upon the minds of those 
who are to execute more than compensate, in my opinion, for the 
additional care and labor. It obliges the maker of the rule to exercise 
greater care in its preparation, in order to defend it when questions 
arise, and leaves the employee no possible excuse for failing to carry 
out its provisions. 

In considering the fourth proposition, we come to what may 
properly be termed the most vital point of all. 

To write an order, or issue instructions, is a simple matter. ‘lo 
secure the desired result is quite another matter ; and, even when care 
has been exercised, and the instructions are based on good and suffi- 
cient reasons, a proper execution is difficult to attain. 

The science of good government has occupied the minds of able 
men for centuries, and various methods are proposed in governmental 
affairs. Legislation in many instances is followed by failure through 
neglect of the underlying principle that governs all human action, — 
7vs., that man must be held to strict accountability for his actions, in 
whatever he is required to do. An infraction of nature’s law brings 
inevitably a punishment, mild or severe. It seems, therefore, fair and 
reasonable that the employee, after assuming his obligations, should be 
held to a strict accountability, and that a reprimand, suspension, or 
dismissal should follow an infraction of his instructions. before in- 
flicting the penalty, however, ample opportunity should be given him 
to present fully his side of the case, and action deferred until his fault 
or blamelessness has been clearly shown by good evidence. 

After many years’ experience, | have yet to see men fail to rec- 
ognize and acquiesce in decisions arrived at by this method ; and still 
more positive confirmation of its value is found in the remark, made 
to me by a distinguished railroad manager, that, after thirty years’ 
service in charge of large numbers of men, and during that time 
having reprimanded, suspended, and dismissed a great many, he could 
not recall a single instance where such men did not continue to be his 
friends. What stronger proof could be offered that his relations with 
the men were governed by justice and fair dealing ? 

‘To impress the employee with the fact that justice will be done, as 
contemplated in proposition five, it is necessary to treat all infractions 
logically, and to attend closely to those small details which affect his 
relation to the company. ‘This, for the busy manager, is difficult ; and 
it will be said that, with all this care and attention on the part of the 
manager, or superintendent, there will be many employees on whom it 
will have no effect. This is true ; but this very method of investigat- 
ing acts and judging conduct becomes at once the active agent for 
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ridding the service of such men, while a marked raising of character 
will be observed in those who are amenable to its influence, so that the 
efficiency of the service will be improved at both ends, and in a most 
striking manner, indicating how essential is constant vigilance on the 
part of the manager to the development of the efficiency which it is 
aimed to secure. 

We must remember the great magnitude of the railway interests, 
and that nearly the whole of their wonderful development has taken 
place during the past fifty years. ‘The railway corporation, even more 
than any other, is of necessity entirely removed from contact with the 
men, and the managing officer should aim to serve asa link connecting 
the interests of the men with those of the corporation. Personal con- 
tact, even by the manager, is necessarily infrequent and spasmodic, 
but all the advantages of personal contact can be secured by the just 
and impartial review of questions which arise between the men and 
subordinate officers. While the decisions thus rendered can serve as 
precedents for the determination of similar questions as they again 
arise, in this manner also the caprice of judgment shown in passing on 
similar offences on separate portions of the line can-be corrected, and 
all divisions be brought to act in unison, this uniformity of action 
forming an essential part of that justice which is deemed essential to 
good discipline. 

The public are daily becoming more exacting, and of necessity the 
railways must meet the changed conditions. The older employees 
must of necessity adapt themselves to the new order of things, which 
means, in many instances, a change in the habits and practices of 
years. ‘This can best be accomplished by appealing to their reason, 
as indicated above, and gradually bringing them to act from proper 
motives, through convictiun that good results will be attained thereby. 

As one illustration of the effect of appealing to men’s understand 
ing, I will cite the following : 

It became necessary to change the location of a division terminal. 
in consequence of which the runs of one end were made much shorter 
than those of the other. Soon after, the men making the shorter runs 
demanded the same remuneration that they had received for the mile- 
age formerly made, although the men on the longer runs, under the 
new arrangement, did this work, and received the pay for it. It was 
claimed that the division time-cards had not been changed, and the 
men insisted that the time card distance should rule. Answer was 
made that their request would be granted, and they must decide for 
themselves whether the time-card distance or the actual distance run 
should govern. The time-card distance was at first decided upon: 
but, when it was shown that, if the time-card distance governed in the 
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one case, it must also govern in the other,—that, if the men of one 
division received pay for thirty miles which they did not run, the men 
on the other division, under the same rule, would run thirty miles 
without receiving any pay for the same,—the men reconsidered their 
request, their acquiescence to the existing arrangement being given 
in such a manner as to leave no doubt of their conviction of its jus- 
tice. 

‘To show the force of emulation, | may state that, while in charge 
of a track division comprising fifteen sections, each under a foreman, 
I have repeatedly instructed seven of the foremen to perform work at 
the ends of their sections tending to materially improve the condition 
and appearance. In no single instance did [ fail to find the eight 
alternate foremen doing the same work not later than the second day, 
although no instructions whatever had been given them, the contrast 
and improved appearance of the adjoining section impelling them to 
similar action. In this manner the men are mentally and morally 
strengthened, while the quality ot their service is much improved. 

The apprentice who enters the railway machine-shop with proper 
qualifications for success will in good time become a master workman, 
capable of directing the building ofa modern locomotive. Such men, 
taken as a class, will be men of fixed ideas and purpose. ‘Their work 
has been of that nature which requires exactness in every detail, per- 
formed under the watchful care and within reach of the helping hand 
of a resident official. 

‘To place such a man in charge of the machine he has built, which, 
inits frequent trips by night and day, surrounds him constantly with 
uncertainties, calling for exercise of individual judgment and_ the 
faithful discharge of duty in the absence of all personal supervision, is 
to absolutely change his environment, and consequently his ideas and 
inclinations ; and, although the same person, yet he is in an entirely 
different class, requiring different treatment, all of which should and 
will be considered by the intelligent officer. In other words, the lat- 
ter will recognize the plain distinction between employees whose 
duties tend to fixed results, and those whose duties are full of uncer- 
tainties, as in train service. 

Absolute frankness upon the part of those in authority, when deal- 
ing with the men, forms an essential part of the relations which the 
railway company should bear to its employees. If requests are made 
which cannot consistently be granted, it should be answered that such 
is the case, it being far better that the employee should be disappointed 
at the time rather than suffered to entertain hopes not to be realized 
in the future. 

In many instances promises of promotion are made with an un- 
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doubted intention to fulfil them ; and yet, as every officer knows, cir- 
cumstances over which he has no control arise to prevent the fulfil- 
ment. Not only are such failures disappointing to the parties directly 
interested, but they involve a lowering of confidence in the minds of 
the employees in general, which must tend to weaken discipline, how- 
ever slightly. As no explanation can change these feelings, avoidance 
of promises is the wiser course. 

In the acceptance of new men for the various branches of the serv- 
ice, it is of advantage to the company, and positively due to the men 
already employed, that the existing standard of efficiency should be 
maintained. ‘To this end suitable references should be required, with 
the understanding that the applicants will not be employed until 
such references have been looked into, and assurances received that 
the applicant is worthy in character and gives evidence of capacity, as 
only by such discriminative methods can justice be done to the em- 
ployees whose capacity has been proved. 

In the relations of the railway to the employee, it is the part of wis- 
dom for the railway officer, when positions become vacant, to promote, 
whenever possible, some one of the employees already in service. It 
is true that in the strict sense the obligation of the company to the 
employee ceases when the stipulated sum has been paid him for the 
service rendered ; it is equally true that with the performance of a fair 
month’s work the employee has discharged his full duty; but, as we 
seek to increase the efficiency of the service, evidences of unusual loy- 
alty and energetic performance of duty should be met with due recog- 
nition by promotion to such positions as call for the exercise of the 
qualities displayed. 

What more powerful incentive can be placed before men than the 
feeling that in due time faithful service will be recognized, and pro- 
motion be reasonably certain? An employee, in answer to my ques- 
tion as to how long he had been a freight-brakeman, replied : 

Seven years.’’ 

‘* Are you not getting discouraged ?”’ 

_ ‘Oh, no,’’ said he, *‘ I know my time will come pretty soon, if I 
do my duty.”’ 

This kind of incentive is constantly felt, and must exert a more 
powerful influence than any other; and the feeling is not confined to 
employees. 

Since the improvement of the men is an advantage to the service, 
there is much to be gained by railway companies in taking an interest, 
and aiding pecuniarily, in the provision of suitable quarters at prin- 
cipal points where employees can spend their leisure hours surrounded 
by good influences. In this way the Young Men’s Christian Associa- 
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tions have rendered valuable service, and it is a pleasure to note the 
rapidly-increasing interest shown in this direction by many railway 
officials, and the appreciation of such efforts by the employees, as evi- 
denced by increasing attendance and interest, thus conclusively prov- 
ing the good results upon men when they become impressed with the 
evidence of concern for their personal welfare. 

Thus it is that we find large numbers of men engaged in an occu- 
pation the nature of which requires keen perception and close adher- 
ence to fixed rules. Any failure on their part may result in loss 
of property or danger to human life, —a most exacting service ; yet, 
considering the interests involved in the movement of freight and 
passenger trains, how faithfully their service is performed! © But suc- 
cess in th's as in any other form of government can only come with 
close study and constant watchfulness. 

The relations of the railway to the employee being impersonal, the 
manager must in his own person fill the void. The employee is, in a 
great measure, what the manager’s conduct makes him. If the man- 
ager desires an interest in the work aroused, he must show an interest 
in the men. When strict and intelligent obedience to the rules is 
demanded, the manager must not shrink from a strict and intelligible 
construction of them. If he wants the employees to fearlessly dis- 
charge their duties, he must as firmly uphold them where no blame is 
shown. 

When more than usual zeal is manifested, promotion is a wise 
means of proving appreciation. Wisdom in judgment will command 
respect, honesty of purpose will win confidence ; and, when these re- 
ciprocal obligations are recognized and performed, the relations of 
each to each will be better understood, a more friendly feeling will 
arise, fewer strikes will prevail, and, in the determination of the honest 
differences which may arise, the convictions of reason will prove a 
more potent factor than coercive force. 
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RELATIONS OF THE EMPLOYEE TO THE 
RAILROAD. 


By Cy Warman. 


S the shifting sands in the bed of a river are constantly chang- 
ing the channel, so,are the conditions of the country con- 
stantly changing the relations of the railroad employee to the 

railroad. 

When the country is prosperous and all the railroads are running 
full-handed, employees are apt to air their grievances and ask for a 
raise in wages as often as a dividend is declared. When times are 
hard and hundreds of idle men are abroad in the land and locomotives 
are rusting in the round-houses, railway managers are apt to ask the 
employees to submit to a reduction in wages as often as a fresh batch 
of men are discharged and sent adrift. ‘These facts may not be very 
complimentary to either side, but they are facts, I fancy, all the same. 

The railroad company proper is regarded by the average employee 
as a mythical soulless something, ever invisible and always out of 
reach. ‘The struggle is really between the men and the management, 
the employees and the officials ; and, as they are all employees, —from 
the president to the tie-tamper; from the master-mechanic to the 
poorly-paid wiper,—we must have a division to begin with. Out of 
this great body we must find the fighting forces for two armies, absurdly 
arrayed: one under the flag of ‘* Capital,’’ the other bearing the 
banner of ‘* Labor.’”’ 

This condition of things is all the more inconsistent when we re- 
member that the real fighters are all laborers; only, one side has suc- 
ceeded, the other is struggling to succeed. And how are we to know 
them? When does the ‘‘ employee ’’’ become an official ?. Ah! that’s 
the easiest thing in the world. For example, this change in the life of 
a locomotive-engineer comes the day he is promoted to be travelling 
engineer, or round-house foreman. It comes to the conductor when 
he is made superintendent of a division; to the telegrapher when he 
becomes a dispatcher or train-master. ‘The other employees come in 
awkwardly, congratulate the new official, and then go back to the 
boarding-house and lock their trunks. Here is a parting of ways. 
From this day the new official walks on the other side of the street, 
regarding the promotion (for which all are striving) almost a mis- 
fortune. At the end of a week his room-mate leaves him, and he goes 
also,—to live in a better place. At the end of a fortnight he finds 
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that he has, almost unconsciously, changed his mode of living and his 
associates. 

He sits no longer in the councils of employees, for he stands for 
the company,—for Capital. In many cases he pays up his dues and 
takes an honorary membership, or withdraws finally from the Brother- 
hood. He is so different in his new place that sometimes he is accused 
of being ‘* stuck on himself.’’ I put it that way, for it is precisely 
as the ‘‘ other fellows ’’ will put it; and I have dwelt upon this point 
to show that there is no mistaking an employee for the ‘‘ company,’’ 
which is simply the management. It would not be just to say that the 
new-made officer deserves all the bad things said of him, nor would it 
be right to say that the unpromoted employees are wholly to blame. 
‘They have simply all dropped down the wrong leg of the ‘ Y,’’ and 
nobody has taken the trouble to back them up and set them right. 
Then it is always so much easier to convince a workingman that he is 
getting the worst of it than to show him that he is prosperous and 
onght to be happy. ‘That’s why the professional agitator has such 
smooth sailing. Man isa scrappy animal at best, and I think that the 
constant strain under which the railroad employee works tends to make 
him especially irritable, as the constant watchfulness of his nature 
tends to make him suspicious of signals which are not perfectly plain 
to him. 

The railroad manager at his office, dictating letters, directing busi- 
ness, and hearing grievances, is a different man altogether when seen 
at the club, at the races, in Sunday-school, or at home ; but the less 
experienced employee is always the same on and off duty. He has 
not yet learned how to forget his work,—to put it aside, and rest his 
weary brain. He railroads, not only earnestly, but all the time: on 
the rail, in the round-house, the barber-shop, and the boarding-house. 
When he wants his plate changed, he tells the waiter to ‘* switch out 
the empty and throw in a load.’’ 

The little jealousies and animosities just described exist among the 
omployees as well as between the man and the managers. For years 
the bitterest hatred existed between the members of the Brotherhood 
ot Locomotive Engineers and the Brotherhood of Locomotive Fire- 
men. Until lately a member of the latter organization was not eligi- 
ble to membership in the former. In the West, where promotion 
comes quick and easy ; where the fireman of to-day is the engineer of 
to-morrow ; where the world seems wider and ideas broaden,—these 
narrow views found little favor. Indeed, it was the Western delegates 
in the convention who caused these restrictions to be removed. 

‘There existed for years the bitterest hatred between the members 
of the Order of Railway Conductors and the Engineers’ Brotherhood. 


4 


TO THE RAILROAD. 987 


So cordially did they hate each other that it was almost impossible to 
get good service. Railway managers made no frantic effort to bring 
about a reconciliation between these important branches of the train 
service. On the contrary, | am afraid some of them rejoiced in the 
strife, knowing well that so long as labor warred with.labor, capital 
would have smooth sailing. 

When the Knights of Labor were in their glory, many railroad 
employees turned to that organization as the coming Moses. This led 
up to a struggle between the Knights and the Brotherhoods. 

When Debs—often wrong, but always honest and earnest, I believe 
—conceived the idea of bringing all railroad employees together in 
one colossal Brotherhood, he found himself opposed by all the older 
organizations, including the Brotherhood of Locomotive Firemen, for 
whose advancement he had spent the best years of his life. Just as 
the different nations of the earth train their cocked cannons on the 
other shore, so do the various labor organizations of the United States 
lay for one another. 

Happily, thoughtful men are beginning to regard all this as quite 
unnecessary, as a great waste of energy, and a change is coming. 
Looking back over the tields where labor and capital have fought, we 
see only waste, want, desolation, and death. In struggles of this kind 
capital gains nothing, and the best labor can get is the worst of it. 


The great strikes of the past twenty years, including the last bitter 
struggle of 1894, must prove plainly to the thoughtful workingman 
that he must rely mainly upon his own ability to make a place tor him- 
self in the world and to hold it. 


The struggle between the American Railway Union and Mr. Pull- 
man in the beginning, the railway companies of the country in the 
end, have proven two facts: to capital, that it is just as well to treat 
fairly and deal honestly with labor; to labor, that the country is not 
ready for anarchy. Few people believe that the acts of lawlessness 
committed at Chicago were the doings of workingmen. ‘These out- 
rages were committed mainly by idle loafers and criminals of every 
cast and from every country. Foreign workingmen, at best, appear 
to bring all their grievances, all their disrespect for law,—in short, all 
they possess that is un-American,—to America. In nearly all the 
labor disturbances the finger-marks of the foreigner are plainly visible. 
The long and lawless struggle at Cripple Creek was organized and 
officered wholly by foreigners, and their energies were directed mainly 
against one American,—self- made, so far as his fortune is concerned,— 
who, in the panicky winter of 1893-4, advanced nearly $100,000 to 
build a railroad to the great gold camp, thereby providing work for 
hundreds of men who were actually hungry. I find no fault with a 
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man because he is a foreigner ; only, if he cares to live in the United 
States, he ought to respect the laws of the country. But, when an 
American journal, or news-gathering association, will interview an 
Anarchist upon the murder of the president of a republic, allowing 
him to rejoice in cold type over the death of a distinguished citizen of 
another country ; then, when Americans allow such a man (a mur- 
derer at heart) to live in the land,—Uncle Sam becomes an accessory, 
and by his tolerance encourages Anarchy. 

I have seen their emblems. Here, in Paris, not more than a mile 
from where | write, there is a corner in the grave-yard set apart for 
these miserable people. ‘The walls are all ablaze with red rings, a sort 
of bloody funeral harness, and on their shields, red with rust, are en- 
graved the knife, the pistol, and the torch. It is not good for the 
young republic of France, with a new-made grave of a murdered 
president, to allow these things to hang here with their breath of dan- 
ger and hints of death. 

It is not difficult for one, even slightly acquainted with the history 
of the railroads of the United States, to pick out those that have been 
most prosperous ; and it is gratifying to note that those roads enjoying 
the greatest prosperity are generally at peace with their employees. 

We have seen the unpleasant side of the employee,—how, in the 
past, peace seemed to trouble his mind,—and now we shall see the 
other side. 

He is not only capable of appreciating humane treatment, but is as 
loyal to the company employing him, when properly handled, as the 
highest officer can possibly be. Cross him, and he will fight for his 
manager. Ask his opinion, and he will show you how far the ‘‘ Thun- 
derbird ’’ of his line is ahead of the wretched and rickety old ‘* Night- 
hawk’’ run by the opposition road. ‘The enthusiasm of the earnest 
and industrious passenger-agent and his army of assistants seems to find 
its way down the line to the humblest employee. 

I don’t pretend to say that such is always the case. A great deal 
—nearly everything, in fact—depends upon the character of the higher 
officials. A railway manager the fingers of whose ’phone run down to 
the pool-rooms and the gilded palaces of painted women will have a 
demoralizing influence upon the employees of the road. Turning 
restlessly in his office-chair, ever gazing out at the window to fields 
which he fancies elysium, ever impatient and anxious to get away from 
work, to return to play, he cuts everything short, and you will find his 
subordinates following in his footsteps. 

‘Take the manager who is thoroughly in earnest, honest, and loyal 
to the company, and his influence will be felt. It is not difficult for a 
manager to win and hold the respect of the employees ofa railway. If 
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he but takes the trouble, and has the happy faculty of imparting a little 
human kindness to every employee with whom he comes in contact, 
he will soon win the respect of all his subordinates. In doing this he 
makes his own labors lighter, and at the same time adds to the happi- 
ness of the employees and the revenue of the road. ‘The,best service 
can be had only when all work harmoniously and with a will. Rail- 
way employees know when they are treated decently. ‘They know, 
too, that an impartial judge, commonly known as ‘‘ public opinion,’’ 
will pass upon their cause, and they are learning rapidly that it is not 
good to kick unless they have a ‘‘ kick comin’,’’ as they express it. 
The best of them are not great readers, but they manage to acquire 
more knowledge of things in general, and railroads in particular, than 
the average citizen does. (Go and mingle with a band of yard-men 
who are loafing round a switch-engine, and in a half hour you will 
get a good bit of the history of American railroads and much of 
the personal history of the leading railway officials of the country. 
You will find, too, that, if they ‘‘roast’’ some of them vigorously, 
they praise others enthusiastically. It is always pleasant to say nice 
things of other people. It is pleasant to try to pick out the good 
things in the life of a man whom the public has regarded as bad. Jay 
Gould, for example. ‘The employees of railroads commonly known as 
the Gould Systems ’’ were always sure of three things,—good wages, 
decent treatment, and a good check for their money the moment they 
earned it. ‘This respectful consideration for his employees, which was 
one of the noble traits in Mr. Gould’s character, has been imparted to 
his assistants, and is distinguishable to this day. Not long ago, dur- 
ing an inquiry by the government into the matter of wages of em- 
ployees, the president of one of these roads was called to the stand to 
testify. When the venerable railroader took his place and raised his 
hand to be sworn, his white hair falling like a halo about his head, the 
United States judge looked at him for a moment, and said: ** You 
needn’t swear.’’ Perhaps the judge remembered that in that same 
city—then a wild out-post of civilization on the Western plains—this 
man had begun his railroad career as a humble employee, and that in 
all these years his honesty had never been questioned, and that was 
sufficient. 

Perhaps it was not much to take his testimony without swearing 
him, but to me it seems a delicate and touching compliment to this 
great good man. I know it is customary to preserve these little flowers 
for the grave, but I prefer to put this one here. It may serve as a 
‘*marker’’ to those who follow in his footsteps ; asomething to strive 
for; ‘¢a consummation devoutly to be sought.’’ 

I never knew Tom Potter,—never saw him,—-but I know he lived 
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and died. | remember that for a year after his death it was impossible 
to open one of the many trade magazines, printed and supported by 
railway employees, without reading a line like this: ‘‘Send something 
to the Potter Monument Fund.’’ I do not know that he ever got the 
monument, but I know he got its equivalent,—a monument of devo- 
tion, which can only be built on the foundation prepared for it in li‘e. 
It proves that in the average railroad employee there is a pay-streak of 
gratitude, and that ought to make up for a multitude of shortcomings. 
But it is not necessary to die in order to receive his respect. During 
the hard times in the West, caused mainly by the closing of the silver 
mines, a very conscientious general manager called a number of em- 
ployees together to discuss the matter of a reduction of wages. ‘There 
were present representatives from the various brotherhoods and labor or- 
ganizations who had been sent to head-quarters instructed to submit to 
no reduction of wages. ‘The manager made his case so clear—showing 
the delegates the utter impossibility of keeping all the trains then on 
the time-card running, and the folly of supposing that the owners of 
the road would retain him as manager unless he made some effort to 
reduce operating expenses to fit in a measure the decrease and still 
decreasing earnings—that he at once won the respect of the delegation. 
When these poor fellows returned to their several homes and made the 
result of their deliberations known, there was a great row. Some of 
the more ignorant and unscrupulous employees openly accused the 
delegates of selling their constituency to the railroad. The manager 
heard all this in due time, and, having faith in the justice of his cause 
and the humanity of man, he submitted the question to a vote of all 
employees, with the promise that wages would be restored at the be- 
ginning of the following year. ‘The men voted to submit to the pro- 
posed reduction, but few of them ever knew what want and misery 
they saved by so doing; for, if the manager had been beaten, the 
force was to have been reduced, and thus many of them would have 
been thrown out of work entirely at the beginning of a hard winter, 
when all the railroads in the country were discharging men. 

A less thoughtful, a less humane manager, would have ordered the 
reduction in wages which circumstances certainly made necessary, and 
created a strike,—won in the end, at the expense both of the employees 
and of the stock-holders. It is well to observe these things and the 
way they work. ‘They all show that a straightforward, open, and 
honest policy will often save money for the people who have been 
enterprising enough to build railroads, and prevent the less learned 
employees—the fretful children of the rail—from running blindly into 
danger. 

I happened to be in San Francisco when Mr. >tanford died, and I 
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want to say a word for him. If you ask me how he managed to save 
twenty millions in twenty years, I cannot answer ; but there was some- 
thing good and gentle in his nature. Poor Mr. Stanford! Sur- 
rounded as he was with his miserable millions, with all his wretched 
riches, yet his going away was as peaceful and pathetic as the death of 
anun. He knew, it seems, that he was going, and had selected his 
pall-bearers. ‘They were the six oldest locomotive-engineers in the 
employ of the company. Many times he had placed his life in their 
hands, and now at the end he wanted these strong, brave fellows to 
‘* handle his train’’ onthe last sad run. As usual, they did their work 
well, walking upright with a firm step. ‘Their eyes were tearless, their 
faces calm, but, if you looked closely, you would see them trying to 
swallow something. It was that hurt in the throat that comes to men 
—unfortunate men—who are not weak enough to weep. 

At the other end of the procession another band of employees 
walked with bowed heads and tear-wet eyes. Men whose homes and 
gods were at the other end of the earth, who found the paths at the 
Occident slippery ways ; but they had taken something of the tender- 
ness of their gentle master, and so walked in his wake and wept. 
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RECENT ARCHITECTURE IN FRANCE. 


By Barr Ferree. 


O study of modern French architecture can be undertaken that 
N does not, at the outset, acknowledge the paramount position 
of the School of Fine Arts in its development. ‘The two are 
so closely connected that the one cannot be considered without the 
other. ‘The history of modern architecture in France is, in truth, the 
history of the School and its teachings. The School of Fine Arts in 
Paris has now been doing business for nearly two hundred years. It isa 
respectable period of time in any country, and in France it is equivalent 
to many ages, if one counts by governments, since in this period more 
styles and forms of government have been set up in Paris, and knocked 
down and reset up, than the average man likes to think of, or even 
can keep track of. Yet through all this political turmoil the School of 
Fine Arts retained its individuality and spread abroad its influence, 
until, lo! not France alone salutes it as supreme, but every civilized 
land. 

There was once a time, and in French history to boot, when two 
hundred years would have stood for gigantic strides in art. A little 
more than a quarter of this time sufficed, as far back as the end of the 
twelfth century and the first half of the thirteenth, to dot the upper 
provinces of France with the most glorious edifices human hands have 
consecrated to divine purposes ; and that, not in a single form of art, 
guided by one rule, limited by one standard, but in a living, vigorous 
art scarce more than indicated at the beginning of the period, and in 
the full flower of maturity at the end. It is, perhaps, scarcely fair to 
demand that, if French architecture produced so great a growth in 
one short sixty years, something kindred to this development might be 
looked for in a later period of nearly four times that length. It would 
be a grand thing and a wonderful one if it could be so, but the epoch 
covered by the history of the School of Fine Arts offers few points in 
common with the marvellous age of Philippe-Auguste. ‘lhe older time 
witnessed the evolution of a superb architecture, not because for sixty 
years the master-builders of the age were intent upon a single idea and 
labored only with a single set of forms, but because the time was ripe 
for architectural development. Nothing of the sort has marked the pe- 
riod of the School’s history. People had learned to think of other 
things than art ; art itself had changed its form and aspect ; manners, 
customs, ways of living and thinking, even the trouble of setting up 
new governments only to knock them down again, kept people’s minds 
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so far from art that 
during much of that 
time the greater won- 
der is, not that so little 
was done, but any- 
thing at all. 

Certainly this may 
be said of the first 
hundred years, or 
slightly more, of the 
School’s existence. 
But its position to-day 
is very different from 
the place it has pre- 
viously occupied. 
Never before was its 
influence wide, 
never before were its 
votaries so numerous, 
never before were its 
opportunities so great 

HOTEL DE VILLE, POITIERS, and so far-reaching. 

M. Guérinaud, Architect. Had the object of its 

founder been to dom- 

inate the world in architecture, it might be said that at last it has 

obtained the place for which it was created. It does not, indeed, 

reign supreme ; its forms are not always imitated by its followers ; the 

whole earth is not yet filled with designs turned out in its a/e/vers ; but 

its present position is at once so commanding, its influence so wide- 

spread, and its example so numerously followed, that the fact of its 
supremacy cannot be questioned. 

It is high time the question were asked: What are the grounds on 
which the School’s pretensions to supremacy in architecture exist ? 
That this supremacy is claimed ; that to a certain extent it exists, since 
followers and imitators of the School’s forms are to be found in every 
land,—cannot be denied. ‘The question is not whether such a su- 
premacy exists or not, whether it is wise or not, whether it is some- 
thing we should admire or not, but what are the grounds on which it 
rests? Although, in the two hundred years of its existence the School 
of Fine Arts has not produced an architecture comparable with that 
developed in the reign of Philippe-Auguste, it has not been idle. 
Buildings of one sort or another have been built in France with quite 
as much frequency during its history as in any corresponding period. 
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‘The new demands of a later civilization have modified to some extent 
the nature of its products, but it has calmly met every problem submit- 
ted to it for solution; deliberately, if not always wisely, applied its 
stock features of balconies, pilasters, framed windows, and cornices to 
these problems ; and then called upon the civilized world to admire 
the results. ‘These have not been few; yet its work has consisted in 
but two things: in the making of designs for buildings never intended 
to be erected, in the solving of problems never occurring in actual 
practice, in the putting of lofty dreams and elaborate masterpieces up- 
on paper ; and, on the other hand, in erecting a certain number of ac- 
tual structures of more or less interest. ‘The former constitutes the ac- 
tual educational work of the School; the latter forms the life-work of 
its pupils, and is the fruit by which it is to be judged, the end for 
which it has been brought into existence. 

The School must stand or fall by its results and its works. That 
its paper designs are grander than its constructions in brick and iron 
and stone, and that the conceptions of the student are more sublime 
than the actual buildings of the architect, is perhaps not to be avoided. 
Pleasant dreams are apt to be pleasanter than the most delightful of 
earth’s realities, and, 
if an architectural sys- 
tem is founded on the 
dream basis, it need 
not be wondered that 
its fancy flights should 
possess points of in- 
terest not to be seen 
in stern realities. 

The inquiring stu- 
dent from America 
who seeks to study 
French architecture in 
its own fair land must 
be impressed from the 
very first with the 
extraordinary fact that 
it is the bad elements 
of the School’s work 
that are imported by 
our Franco-American 
architects, — French- 
ites is a better word, 
—while it is the good 
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THE PALACE OF THE FINE ARTS, LILLE. 
MM. Bérard & Delmas, Architects. 

points that are generally ignored. Exceptions there are to both these 
statements ; yet I have been time and again impressed with many ex- 
cellent features in current French work of which we scarcely hear any- 
thing in America, and certainly see nothing at all. In other words, 
the first lesson the student learns is that America is the worst place in 
the world to study French architecture, notwithstanding the fact that 
a large number of able architects will confidentially inform you that 
no man at home is worthy the name of architect unless he has studied 
in Paris, and the further fact that the copying of French forms, the 
aping of French ideas, the reproduction of French models, now 
amounts to an actual craze with us. 

The most distinguishing characteristic in current French architec- 
ture, the element that may be seen in almost every building, the 
quality that may be noted in every locality, is the adaptability of the 
structure to its purpose. If it is a school building, it is a school and 
nothing more. If it is a town hall, it is as unmistakably that, and is 
as elaborate a piece of architecture as the appropriation made for it 
permits. If it isa great palace or an expensive museum, it partakes of the 
natural character of these structures. In business buildings alone is 
this nice balance sometimes lacking. — If funds are short, the building 
is correspondingly simple; if they are ample, it is correspondingly 
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BOURSE DE COMMERCE, PARIS, 
M. Blondel, Architect 


rich. ‘There is always a careful adjustment between funds and pur- 
pose and architecture that the people of other lands would do well to 
ponder over and profit by. ‘Those American institutions—and several 
might be named—that have projected costly palaces for themselves 
with only a fraction of the necessary funds in hand are proceeding 
upon a principle of economics in architecture that no Frenchman 
would venture upon. but this is one of those common-sense pro- 


ae 
/ £ Ve 


RECENT ARCHITECTURE IN FRANCE. 999 


HOTEL DU LOUVRE, RUE NOAILLLES, MARSEILLES, 


cedures in French architecture that our importers of that commodity 
have as yet failed to bring over. 

The results of this common-sense policy are just what might be 
expected. ‘The Frenchman does not build for show, unless he is able 
to carry out his project. He is never afraid to build simply and 
plainly ; nor does he hesitate to satisfy himself with a plain wall, 
—though he will go so far as to whitewash it,—if that is all his 
money will permit him to do. Architectural art often loses by this 
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habit, but there can 
be no doubt that the 
French people are 
gainers by it. Ex- 
amples of this may 
be seen in almost 
every city and town 
in France. The 
schools, of which a 
prodigious number 
have been built, are 
excellent types of it. 
Plain, simple, un- 
pretentious, almost 
ugly buildings in 
their absolute want 
of artistic form, these 
well-planned, con- 
ventionally-designed 
edifices must, for all 
their lack of pre- 
tence, be counted 
among the most im- 
portant and success- 
ful of modern French buildings. | For, plain though they be, it is not 
slipshod building that they illustrate, though in America they might be 
spurned by the average architect and ignored by the best as beneath 
the notice of masters of their art. ‘These plain walls, these severe 
forms, are part of the system on which the buildings are designed. 
Intended only as coverings and housings for the schools, it matters 
little what their external form may be, if their planning is judicious, 
economical, and wise. ‘That is the real strength of these buildings ; 
their facades are nothing, their plan is everything. 

There is much wisdom in such a system, but it is not applicable to 
every sort of structure. A plan is not a building, though it is a good 
start and an essential foundation. But, if modern French architecture 
had nothing to offer but these formless schools and kindred buildings, 
the system under which they are produced would soon topple off its 
lofty perch on the apex of architectural art in the nineteenth century. 
We may regard the absence of architectural features as admirable in 
buildings where their presence would be a superfluity or where the funds 
in hand will not permit their use, but we require more than a plan to sat- 
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isfy our conception of modern architecture as an art. Yet the disdain 
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with which the elevation is frequently treated in these elementary 
structures sometimes appears in more pretentious works, for in these 
too frequently the fagade fails to equal the plan in excellence, and 
students at the School make no secret of the fact that the larger part 
of their time is given to the study of the plan, the elevation being left 
until the last, when it is, as it were, pitchforked upon paper and re- 
garded, apparently, as the product of inspiration rather than as the re- 
sult of profound study and careful thought. 

If one sees many buildings in France that interest only by their 
severe insistence on commercial or financial requirements,—and_ these 
are not what we call commercial buildings in America, but schools, 
manufacturing establishments, and the like,—one is not less astonished 
by the prevalence of bad buildings. For one masterpiece there are a 
thousand horrors,—a_ truly extraordinary state of things for a country 
which not only affects to lead the world in art, but which supports a 
great school of architecture for the creation, maintenance, and pre- 
servation of an architectural standard. We may look upon such a 
condition at home with a certain equanimity, since we can always con- 
sole ourselves with the thought that we know no better. But France! 
Surely, if anything is 
admitted in modern art, 
it is that they do things 
better in France than in 
less enlightened coun- 
tries. And yet, if all 
the pretentious build- 
ings erected in France 
in the last twenty years 
could be gathered in 
one single exhibition, — 
barring such extraordi- 
nary masterpieces as the 
Opera House in Paris, 
the Palais Long- 
champ at Marseilles, 
and one or two similarly 
ornate structures built 
under unusual circum- 
stances, —the propor- 
tion of interesting 
buildings to bad, of 
good things to indiffer THE NEW SORBORNE, PARIS. 
ent, would be found 
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very small indeed. ‘That this is actually so cannot, | think, be denied. 
That it is so relatively leads to but one conclusion,—the failure and 
incompetency of the School of Fine Arts to introduce an architectural 
standard that its pupils can carry into actual practice. 

Suppose, in the list of buildings that might be considered, above 
the average, both by purpose and in cost, there were fifty or even a 
hundred ; what would that be out of the enormous total of other struc- 
tures erected in the same period? Look at the conditions that sur- 
round architecture in France. Elevated to the dignity of a department 
of the government: given a costly and superbly equipped School for 
the training of young architects ; provided with every apparatus, given 
every opportunity, dowered with prizes and rich collections,—archi- 
tecture enjoys opportunities in France that it has in no other land. 
And when to this we add the natural artistic tastes of the French peo- 
ple, their rich artistic past, their countless artistic monuments, their 
environment, their skill, their ingenuity, in very truth it would seem 
that the production of architectural masterpieces would be an every- 
day occurrence with them, while no trouble at all should be experi- 
enced in giving less pretentious structures that grace and beauty they 
could not have in less happily situated lands. Is it too much to ask 
for this? Is it too much to look for extraordinary things when men, 
after all, are but human, and accustomed to mediocrity ? 
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THE PREFECTURE, POITIERS, COURT FRONT, 
M. Guérinaud, Architect. 


Unquestionably it is too much to insist on masterpieces as the sol- 
itary product of the School of Fine Arts. Doubtless it would be both 
delightful and elevating if such were the truth; but the history of ar- 
chitecture—and the history of French architecture is not an exception 
—shows that masterpieces are the rare gems, not common, every- 
day affairs. Itis true this rule was all but broken during the great ca- 
thedral-building epoch in the thirteenth century, and again when the 
valley of the Loire was dotted with its chateaux, but those were excep- 
tional times that have no counterpart in the present day. And it is 
further true that the educational work of the School is chiefly con- 
cerned with the making of masterpieces on paper, and it might, per- 
haps, be in order to ask that some of this skill, so abundant and so 
plentiful in student days, should be served up in appreciable quantities 
in real structures. But, while it may be true from the French stand- 
point that all its architects are capable of producing masterpieces, very 
few of them, with the opportunities of producing great buildings that 
occur more frequently in France than elsewhere, ever actually have the 
chance of doing something really great. ‘The most they can do is some- 
thing good ; and it is by this they should be judged. 

Did time and space permit, it would be interesting to interrupt 
this discussion for a little dissertation on the geographical distribution 
of modern architectural monuments in France. If architecture is so 
important an art in France that the government can support a costly 
school for instruction in it, there must be ample opportunities for 
its graduates to build and cover their land with buildings both in- 
teresting and good. Yet I have been solemnly assured by gentlemen 
who have made their life-work the diffusion of architectural knowledge 
in accordance with the French standard that it is only in Paris that 
notable works in architecture are to be looked for. Is it true? I 
trust not ; I do not think so; but at least this statement reflects culti- 
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vated and_ trained 

opinion on the sub- 
ject, and saves one 
. the bother of visiting 
the Departments in 
search of modern 
architecture. But let 
us, for the nonce, 
accept it as fact, and 
study the monotonous 
streets of Paris. 

For Paris streets 
are monotonous, with 
a deadly dullness that 
only London streets 
of the first part of the 
century can equal. 
It isa different sort 
of dullness; while 
the older London 
architecture is dull 
through lack of form 
and art and variety, 
the newer Paris archi- 
tecture is dull through an affected and attempted variety. They no 
longer build structures as featureless as those that line in the Rue de 
Rivoli, or edifices as sober and thoughtful as those that form the Place 
Vendome or the Place des Vosges. ‘They do much worse than either 
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style illustrated in these different groups. No house, no structure of any 
kind, is now erected in Paris that is not plentifully supplied with pilas- 
ters, apparently deemed as essential as the windows or the enclosing walls. 
Every floor must have its balcony carried on stone carved corbels, and 
railed off with light iron grilles. There must, after a certain height, 
be a cornice, likewise carried on corbels. And over all there may be 
one or two stories, an attic, and a curved roof, or something pieced on 
to eke out the height. And when we have put casement windows to 
the openings, and lace sash curtains to these, we have obtained a de- 
sign in the most approved Parisian style for block buildings. It is 
simple enough, and, in capable hands, possible of satisfactory and 
pleasing treatment, but when repeated a thousand times in a single 
street, and on every cross street and in every part of the huge expanse 
of Paris, and in every modern street of every modern town in France, 
it becomes monotonous and sickening. — Its possibilities have long 
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since been exhausted ; the surfeited student can scarce keep back a cry 
for something different. 

Academic training in architecture may not be directed toward 
such an end, but this distressing monotony is one of the results it pro- 
duces. As a natural consequence there is not in all Paris a single 
restful stretch of wall. What is leit of a front, after the windows 
have been cut in it, is used as standing room for pilasters ; or cor- 
nices and balconies straggle across it until, of plain restful surface, 
there is nothing at all. This would be bad enough, were the orna- 
ment applied to the walls good and sufficient ; but, when most of it is 
very bad, hard, cold, unsatisfactory detail, verging to one or the 
other extreme, either too coarse and florid, or too refined and small, it 
becomes absolutely intolerable. But the real state of things is much 
worse than this implies; with all his respect for the past, with his de- 
pendence on precedence, with his ceaseless copying, his endless repro- 
duction of past forms, a French architect is never so happy as when he 
is inventing a moulding or a column of his own, unless, indeed, it is 
when he is going further than this and is making a purely original 
Order. ‘That most of these newly-manufactured additions to archi- 
tectural knowledge are wanting in the very elements that make the 
Greek and Roman 
Orders good and great 
he does not seem 
aware ; for, whenever 
the chance occurs, he 
gets busily to work, 
turning out aberra- 
tions and doing his 
level best to make his 
work as extraordinary 
and as individual as 
he can, doubtless un- 
der the impression that 
he is thereby showing 
a vast amount of or- 
iginality and perhaps 
some little industry 
and invention. 

Recent French 
architecture is very 
largely deficient in 2 ee 
feeling, and thisarises, . 
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hardness and inefficiency of the 
detail. French architects appear 
quite incapable, even in their most 
academic designs, of throwing off 
their academic training. ‘Their 
designs want life; they are de- 
ficient in vitality and feeling. Is 
it due to a striving after realities 
which the designer himself is in- 
capable of producing? Is it due 
to a lack of appreciation of these 
qualities in architecture? Or is it 
due to a simple inability to do 
otherwise ? Possibly all things may 
have their influence in one way or 
another ; but, whatever the reason, 
the results are clearly in evidence. 

The conditions under which 
architecture is practised in France 
apparently have their influence on 
this use of detail. French build- 
ings divide themselves into three 
general classes.- In one are the 
utilitarian structures treated in a utilitarian manner, admirable in its 
severity, though not additive to the beauty of the cities. In another 
class are ordinary blocks of city buildings, designed almost on a 
single model, calling for little effort at originality or variety on the 
part of the designer. In the third class are the more ornamental and 
monumental structures with which the soul of the French architect is 
delighted, with which the architects of other lands are dazzled, and by 
which, it is to be presumed, the architecture of to-day in France is to 
be measured. But, while few really monumental structures are pro- 
duced, the possibility of their production is present to every one. 
It is small wonder, therefore, that the methods to be employed in 
more pretentious buildings should be employed in less important ones. 
The richness and overloading of many French designs ; the constant 
employment of pilasters, especially where they are not needed ; the in- 
troduction of new Orders and the invention of new detail,—all these 
may be but a survival of the idea that every man may design a mas- 
terpiece in his day, and his application of these things to every sort of 
building may only be an effort to keep his hand in. 
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SEWERS AND SEWAGE DISPOSAL. 
By Rudolph Hering. 


ONE of the public works of a city have a greater influence upon 
the health, comfort, and satety of the inhabitants than those 
which supply copious quantities of pure water for domestic and 

public purposes, and those which remove it after use, soiled and pol- 
luted by offensive waste matter, some of which may harbor and dis- 
seminate causes of ill-health and perchance of death. 

It is therefore plainly one of the first duties of city officials to have 
such works built and operated in the best possible manner. ‘The result 
of this care does not make itself felt at once as a flow of dollars into 
the city treasury: it appears, nevertheless, as a priceless benefit 
in prolonging or saving life and increasing its comforts. Benefits 
are so often reckoned merely in terms of money value that sanitary ad- 
vantages are not at once recognized. No wonder, therefore, that in 
many cases improvements in water-supply and sewerage are delaved, 
with fatal consequences. Sanitary science in its progress is revealing 
the causes of infectious disease and the means of preventing it ; point- 
ing out every day with greater precision how the enemies to our health 
are brought into the midst of us, are nourished and propagated by our 
surroundings, and are allowed to slaughter the innocent citizens who 
know not how to provide efficient defences. And, commensurate with 
this progress, greater attention is given primarily to the selection of a 
good water-supply and almost equally to the proper removal and dis- 
posal of sewage. ‘The relation of cause to effect is becoming as certain 
in sanitary as in mechanical science. ‘The responsibility of city offi- 
cials is being more clearly outlined, and neglect to give due consider- 
ation to this branch of knowledge must draw upon them the same con- 
demnation as neglect of law in any other branch. 

It was the original plan of both my editor and myself to treat the 


two branches of the problem in a single paper, entitled, ‘* Problems of 


Water-Supply and Sewerage.’’ But, when I came to write the article, 
we found that it was practically impossible to do the subjects justice in 
such narrow limits. We have decided, therefore, to devote one paper 
to each branch of the subject : and as in the last number of the maga- 
zine Col. Waring has treated the problem of municipal cleansing, it 
seems appropriate to first deal with sewerage, and then in a later paper 
treat the question of water-supply. 

Nearly all the water furnished to a building becomes polluted 
therein by its use, and is then called sewage. Its collection, removal, 
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and disposal by pipes and other channels, together with all necessary 
appurtenances and other works, is defined by the comprehensive term 
sewerage. The collection and removal of rain-water or sub-soil water 
by the necessary works is termed ¢racvage. In the subsequent pages we 
shall confine ourselves to the subject of sewerage, and follow the foul 
water from its origin within the buildings to its final disposal, consid- 
ering particularly the more important requirements and a few of the 
difficulties sometimes met in fulfilling them, when making designs for 
new works or for extensions of existing works. 

lhe subject of municipal control of house sewerage has received 
much attention during the last decade, with the resulting opinion that 
the design and execution of plumbing work should not be left to the 
house-owners themselves, because ignorance or wilful neglect on their 
part may cause injury or death to innocent persons. 

Ordinances tor the regulation of plumbing with reference to sewer- 
age are of great importance to the community, the dangers from neg- 
lect to have proper appliances and arrangements for the removal of 
sewage being even greater than any arising from a neglect regarding 
appliances for the supply of water. ‘The interaction of sewage and air 
circulating in the pipes, the traps and their operation, and the effects 
of heat and cold, make it important furthermore that the best knowl- 
edge and experience should be employed to aid the city officials in 
their task of enacting proper laws. 

The sewage is collected in a main pipe which conveys it from the 
premises into the public sewer. Upon this pipe there is usually a main 
trap, intended to effectually prevent the air of the public sewer from 
entering the private sewer. Sometimes, however, it is omitted, and 
an air circulation established from the public through the private sewer 
to above the roofs of the buildings, the advantage claimed being a 
much better ventilation for the entire system, and therefore a better 
cleansing of the foul pipes. 

We now trace the sewage through the public sewers along the 
streets of the city, down to the outfall. The designing of the system 
of pipes and larger channels is beset with greater difficulties than in 
the case of water pipes. ‘The latter, running full and under pressure, 
need not be carefully graded, but this is necessary in the case of sew- 
ers, Which generally should not run full, and in which the quantity 
flowing varies continually. Water pipes carry a simple liquid, while 
sewage is composed of both liquids and solids of the most heteroge- 
neous character, some of which are liable to deposit and clog up the 
sewer, while others are liable to decompose and cause gases to form, 
plant-life to line the interior, and dangerous bacteria to find a nidus 
for propagation. 
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It is therefore necessary to pay special attention to all means that 
will reduce injurious effects to a minimum. ‘The sewage must be 
given a regular velocity, which, if possible, should increase rather 
than diminish as the current advances. ‘The least allowable veloc- 
ity varies somewhat with the character of the sewage. It should always 
be sufficient to prevent a continuous deposition of the matter ordinarily 
entering the sewer. Where much sand and earthy matter, or certain 
heavy manufacturing wastes, are to be carried off, the velocity in, and 
therefore the slope of, the sewer must be greater than where only ordi- 
nary domestic sewage is to be removed. 

Foulness is largely caused by a rough interior surface which re- 
tains matter. Formerly it was thought proper to build sewers with 
roughly-hewn stone walls, and sometimes even upon a bed consisting 
of the natural earth. Now the stones must be well dressed, the brick- 
work must be of the best, and all mortar joints must be carefully made 
smooth. ‘The alignment of sewers should be made so that, if they are 
too small to be entered, it will be possible to sight through them from 
one point of access to another. At one point a lamp is held with a 
reflector ; at the other the observer stands with a mirror, by which the 
light passing through the entire length of the straight pipe is reflected 
into his eyes and reveals deposits or obstructions. In small sewers 
all changes of direction are made by short turns inside of the man- 
holes from which the inspection is made. 

It has also been found that much of the foulness arises from im- 
proper junctions of sewers, or whenever the cross-section of the flowing 
sewage abruptly changes. Therefore attention is now given to propor- 
tioning them properly, giving them suitable curves and shapes, so that 
all eddies and irregularities in the flow which might cause retardations 
and deposits may be prevented. 

The proper size for the sewers is of course a very important ele- 
ment in the design, as not only the efficiency, but also the cost, of 
the system is materially affected thereby. If too small, the sewers fail 
to perform their duty, and, if too large, their cost is excessive. The 
smallest size is not governed by the quantity of sewage to be admitted, 
but by the size of solid substances that find their way into the pipes. 
Practical experience, not theory, must guide us therein. It has been 
found advisable, both in Europe and America, after perhaps half a 
century’s experience, that a public sewer, except on steep slopes, 
should not be smaller than 8 or g in. in diameter, on account of the 
frequency of stoppages when the sizes are smaller. 

Where sewage alone is to be admitted, the pipes should be of suf- 
ficient capacity to carry the sewage entering them during the fore- 
noon, when, as a rule, the greatest flow is observed. The quantity 
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usually assumed is the same as that of the water-supply furnished the 
inhabitants, adding, in some cases, a percentage for the ground water 
which is liable to seep into the sewers. 

When rain-water is admitted, it is necessary to determine various 
elements in order to enable the engineer to proportion every part of 
the system most economically,—such as the intensity of the rainfall, 
the imperviousness of the surface, and its superficial character and 
slope. 

The ventilation of sewers must be given due attention, so that cur- 
rents of air will reduce their foulness and that the ever-changing quan- 
tities of sewage will not subject the superincumbent air to pressures 
that are necessarily communicated to all the house-traps, thus possibly 
destroying them as such. ‘The most common method is by means of 
shafts, or so-called manholes, extending up to the surface of the 
street and having perforated covers. But, in climates where these 
are likely to be obstructed with snow and ice, other means are gen- 
erally required, among which that of ventilation through house sewers, 
previously mentioned, is sometimes favored. 

Even where the sewers are supposed to be self-cleaning, it is neces- 
sary to have means for creating a stronger current than the ordinary 
one, so as to flush out the deposits that invariably occur. For this 
purpose we have at the head of the small sewers flush tanks operated 
automatically, or by hand when necessary, so that several hundred 
gallons of water may be released within a tew moments. Along the 
line of the sewer we have man-holes arranged so that they can be 
used as flush-tanks, or we have swinging gates, by which the flow may 
be temporarily stopped and stored and suddenly released, thus clean- 
ing long stretches. 

One of the essential general questions which city officials are 
called upon to decide is the character of the system in respect to the 
admission or exclusion of rain-water. In early times the principal 
reason for building sewers was to remove the rain-water from the streets 
and yards, and even now this is frequently the case ; yet, owing to the 
general advancement of sanitary science, the necessity for the prompt 
removal of foul water is becoming equally apparent. In England, the 
mother country of public sanitation, we find the earliest examples ot 
modern sewerage represented in its different systems,—the ‘‘ com- 
bined ’’ system, where both sewage and rain-water require under- 
ground removal, and the ‘* separate’’ system, where the foul water 
alone requires it, and where rain-water can be left to flow away in 
natural channels or in less expensive artificial ones. 

From a sanitary standpoint no difference between these two sys- 
tems has been found. Theorists have endeavored to manufacture 
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opinion in favor of the ‘‘ separate ’’ system in this respect, but statis- 
tics have not sustained them. ‘The cleanest and least odorous sewers 
at the present day, so far as my own observation goes, are found in 
the ** combined ’’ system as built in some of the European cities. 

Time has demonstrated, in England and elsewhere, that choice 
between the two systems must be based on the questions of conven- 
ience and cost. 

The ‘*separate’’ system is not necessarily cheaper or simpler. 
When all rain-water must also be removed underground, the expense is 
usually greater, and the double system then required is more compli- 
cated than the ‘combined’ system. ‘The reason why the latter is 
used more in Europe than here is that it is desired to promptly re- 
move the rain-water from the streets. 

In America the application of the ‘* separate’? system is more ex- 
tended for two reasons: one is that our rainfall is more intense than in 
Europe, and therefore a combined ’’ system is rather expensive for 
a small community ; the other is that in many small towns sewage re- 
moval is more imperative than underground rain-water removal. 

The difference between the two systems is not a radical one, as the 
proportion of rain-water admitted to the sewers varies. We have 
cases where about one-half of the entire quantity, and others where 
only roof and yard water, or where roof water alone, wholly or partly, 
is allowed to enter for flushing purposes. Finally, we have a complete 
exclusion of all rain-water, where, either on account of pumping or 
purification works, the admission of any would materially increase the 
expense. ‘The most extensive instance of this kind is found in the 
North Metropolitan sewerage system of Boston and vicinity. 

Memphis, ‘Tenn., was the first large city in which complete exclu- 
sion was adopted, in a system built and patented by Col. George E. 
Waring, Jr. In extending the system to the suburb Chelsea, the local 
authorities adopted the regular sepdrate system, based upon principles 
laid down by English engineers.* 

The Shone system, as built in the World’s Fair grounds at Chi- 
cago, likewise excluded all rain-water. ‘The peculiar feature of this 
system, however, is the lifting of the sewage by compressed air at fre- 
quent points by so-called ejectors, whereby, under certain conditions, 
special advantages are obtained. 

New Orleans is now constructing the regular separate system 
according to a design made jointly by Mr. George G. Earl, as chief 
engineer of the work, and the writer, as consulting engineer, in which 
a small amount of rain- water may be admitted when desired for flushing. 


* Biennial Report of the Taxing District (Memphis), Shelby County, Tennessee, Jan- 
uary I, 1889. 
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The selection of the particular system and the proportion of rain- 
water to be admitted depend therefore on local and economical, but 
not on sanitary, requirements, and the selection should be carefully 
made by a competent engineer. Not only do different localities re- 
quire different treatment, but in the same city or town we may have 
several systems working together. ‘The upper blocks of a sewerage 
area necessarily exclude the street water. In a valley we may have the 
‘combined’ system and on a ridge the ‘‘ separate’’ system. Again, 
an intercepting sewer may carry away the ordinary flow of sewage to 
a suitable place for treatment, while the storm water and diluted sew- 
age may run into a stream. 

It is therefore evident that care should be taken to adopt the best 
designs and contrivances for each particular case, irrespective of opin- 
ions advanced by the promoters of patents. Further, general plans 
for a complete system should be made early in the life of the city, so 
as to prevent inconsistencies and unnecessary expense later. ‘The ex- 
ecution ot the work and its adaptation to special requirements should 
keep pace with the growth of the city. 

In conclusion, a few words may be said regarding the final disposal 
of sewage. When it can be accomplished safely by a direct discharge 
into a large river or the sea, this will generally be the most satisfactory 
mode, as, for instance, in New York, Boston, Philadelphia, New 
Orleans, and many other cities. When the sewage must be purified 
before it is discharged, we must then decide what method should be 
employed. 

The purification can be made partial or complete, according to the 
requirements of the case. Complete purification can be obtained by 
intermittent filtration through sand of proper grain and depth. We 
have a number of cases where this method has been successfully em- 
ployed for some time in England, France, and Germany, and we have 
lately commenced to use it in America. Through the excellent work 
undertaken by the Massachusetts State Board of Health, we have been 
placed in a position to design such works more intelligently and to 
better effect. ‘hey have ascertained the fundamental elements affect- 
ing the questions to be considered, and have given us data showing, 
for instance, that sand is better than soil; that the size of the grains 
and the quantity of sewage periodically applied stand in a definite 
relation to the degree of purification. We know better than before 
what effect a constant use of the same filter has upon its usefulness, 
and what means are necessary to make it permanently effective in 
winter and summer and from year to year. From the best filtering 
areas, both in Europe and America, we obtain thoroughly purified 
purer than some waters furnished for domestic consumption. 
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‘There are many instances where clean sand, the most suitable ma- 

terial for purification, cannot be had in sufficient quantities, and then 
we must be content to partially purify, or merely clarify, the sewage. 
This is done by mixing with it certain chemicals, notably lime, salts 
‘of iron, or alumina, by which the suspended and some, of the dis- 
solved organic matters are precipitated, leaving a clear liquid to run 
off. But these methods still leave about one-half of the organic mat- 
ter therein. Many such cases of chemical purification are found in 
Europe, and in our country we can name Worcester, Mass., and the 
World’s Fair at Chicago as the best instances. 

What system of disposal to select, particularly when a sufficient 
quantity of the proper sand cannot be had, is often a difficult ques- 
tion. The expense of precipitation is often a serious objection to its 
use, and the cost of a long outfall sewer to some large water course, 
where a discharge is permitted without purification works, may also be 
great. But, whatever may be the expense, a proper solution should 
be found, and it may be well to consider that the time is certainly ap- 
proaching here, and has already arrived in some European countries, 
when sewage must be purified before it is discharged into a stream. 
Therefore no plans for a sewerage system should be adopted without 


due consideration of a future, as well as a present, proper disposal of 


the sewage. 


| 
I 
5 
4 


PAVEMENTS, SIDEWALKS, ROADS, AND 
BRIDGES. 


By Mayer J. W. Howard. 


I'TIES, States, and nations are organisms which grow and im- 
prove in proportion as they care for their moral, mental, 
and material welfare. Their success depends upon the engi- 

neers directing their constructions as much as upon their teachers, 
law-makers, and merchants. 

Engineering, in a broad sense, covers all constructions where 
materials are combined in various forms tor various purposes. This 
protession has existed for more than 6,o00 years, as is shown by the 
Pyramids, obelisks, and ancient canals of Egypt. ‘The walls and ter- 
raced hanging-gardens of Babylon, built later, show the growth of en- 
gineering science. ‘The aqueducts of Rome, with their tiers of arches, 
are also its monuments. 

Roads and bridges appeared simultaneously with other great engi- 
neering undertakings. No one can read about the Via Appia and 
other highways of the Roman empire reaching over Europe, carrying 
military and commercial power, law and order, throughout the then 
known world, without respecting the engineers who laid these lasting 
foundations of modern civilization. Of such importance did Cesar 
deem the construction of a bridge over the Rhine in 55 8. c. that he 
described it so minutely that a modern engineer could easily reproduce 
it. Where traffic became concentrated near and within a city, the 
Romans recognized the necessity of using stable materials for the sur- 
faces of their streets. ‘They early discovered that increased first cost 
diminishes cost of subsequent maintenance,—a fact which is the key- 
note of economic paving. 

We realize the great problems engineers have had to solve in pro- 
viding for the safety, prosperity, and health of the public, so enor- 
mously increased in numbers since the time of Columbus. — Europe’s 
population has grown from 50,000,000 to 380,000,000, and that of 
the Americas from a handful of colonists to 126,000,000 people. No 
works have been more tmportant or vitally necessary than the streets 
and highways tacilitating intercommunication, so necessary to the 
very existence of civilization. This importance may be realized by 
reading Bergier’s ** Histoire des Chemins Romains’’ (History of the 
Roads of Rome), or by consulting a few of the many works on this 
subject published at intervals by able engineers since 1547. 
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The French early recognized the construction of bridges, roads, 
and streets as a special science, and established more than a century 
ago their renowned Ecole des Ponts et Chaussées, whose graduates 
have sole charge of the roadways and bridges of France and the paves 
ments of her cities. ‘The results astound a visitor the mgment he en- 
ters that country. 

The progress of American roadways and street-pavements has been 
slow, with a few well-known exceptions. The history of these con- 
structions in America can be divided into three periods: first, igno- 
rance and apathy,—a state of affairs found in many communities, 
especially where the people have never seen well-built streets and 
roads ; second, empiricism or rule-of-thumb, influenced by conserva- 
tism and habit, which keep bad pavements, sidewalks, roads, and 
bridges in many communities for years; third, good engineering 
construction. Many States, counties, towns, and cities have awakened 
to the economy and benefit of properly-constructed streets, roads, 
and bridges, and are acting accordingly. But there are still many 
cities which, because of unattractive, rough, noisy, dirty, and poorly- 
paved streets, repel successful and wealthy retired people, to the social 
and financial detriment of the place. Washington obtains many of its 
best permanent citizens because of its handsome, well-paved streets. 

The paving of streets and the building of roads and bridges are too 
often entrusted to the care of men who lack long, careful, and special 
training, and who have been either unwilling or unable to investigate, 
inspect, tabulate, and profit by the experience of their predecessors 
and of men elsewhere. City after city, after much difficulty, a long 
struggle, strong opposition (usually political ), and costly experiments, 
has taken pavements, water-works, sewers, etc., out of ignorant, 
apathetic, or political hands, and placed them in charge of men who 


apply scientific methods, and who profit by the recorded experience of 


other cities. ‘The results do credit to the cities, their mayors, and 
administrative officers, as well as to the engineers. 

The experience of a city in paving should be recorded and_ tabu- 
lated from year to year, and thus become cumulative. ‘The short 
terms of office too often allotted to city engineers make tabulated ex- 
perience the more necessary. A public official who makes public ex- 
perience a private matter does wrong; he will be a failure. If he 
neglects to properly analyze and record in official books the cost of 
work under his charge, such as the first cost and maintenance per 
square yard of the different kinds of pavements, he cannot demon- 
strate what he has really accomplished, nor will he be appreciated and 
receive the final benefit. 

The materials which each city or county must use in the construc- 
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tion of its streets and roads are often largely governed by local condi- 

tions ; but how these shall be employed, and whether or not it is best 
to bring better materials from a distance, can only be decided by an 
engineer familiar with roadways and pavements. Each community 
should constantly or periodically employ a competent engineer for pav- 
ing and road-construction. He would save to the city far more than 
his compensation, and produce better results. 

The question of cost of pavements and roads is a relative one. 
Prices of the same kind of pavement or class of roadway are not the 
same in all places. ‘True economy considers not only first cost, but 
maintenance also. It takes cognizance of other expenses depending 
upon pavements, as cleaning, sprinkling, and indirect private ex- 
pense of citizens arising from the cost of traction and transportation of 
persons and merchandise throughout the city. We must study the 
cost of repairs to vehicles and harness, the number of horses needed 
and the wear upon them, weight of loads, effects of dry, wet, hot, and 
cold weather, and of the dust from the street which affects our health 
and _ possessions. 

In order to have a standard, it is well to define a theoretically per- 
fect pavement. 

A pertect street-pavement would provide a surface for the easy pas- 
sage of vehicles. It would offer the least resistance to traction con- 
sistent with a foothold for horses. It would be easily cleaned ; it 
would be impervious to moisture ; it would retain no filth within it, 
and produce from itself no odor or dust ; it would be as noiseless as 
possible, and otherwise of sanitary value. With it there would be 
no jarring, either of vehicles passing over it or of adjacent build- 
ings. It would be as durable as is consistent with the necessity of 
continual, quick, and easy repairing of its surface. It would be made 
of material that can be cut through and firmly renewed over gas and 
other pipes. It would be so laid as to be easily and quickly drained. 
It would be such that it could be crossed on foot at any point. 

All good pavements consist of a foundation, or support, and a 
wearing surface. If durable foundations are not used, the wearing 
surfaces soon become uneven from frost, heavy traffic, or settlements. 
The best foundations for the pavements of large cities are made from 
concrete. ‘They should be six inches thick for heavy traffic, and at 
least four for the lightest traffic. Concrete is usually made by uniting 
one part of an American hydraulic cement, two of sand, and four or 
five of stone, thoroughly mixed when wet. The stone should be 


crushed to less than 2% inches in size. A good concrete can be 


made by experienced men from one part of cement and six to seven 
parts of gravel, free from loam. Another foundation is that of crushed 
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Aophatt over Storvre Block: 
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stone coated throughout with an asphaltic cement ; it can be rapidly 
laid. 

Old stone-block, brick, cobble-stone, telford, macadam, and gravel 
roadways are largely used for a foundation, especially for asphalt pave- 
ments (Figs. 1 and 2), by first covering the old pavement with a fine 
bituminous concrete, called binder, made from crushed stone 1 inch 
and less in size, heated and mixed with a bituminous or asphaltic ce- 
ment. ‘The binder is spread to a minimum depth of 14 inches, 
bringing the old pavement to an even surface preparatory to laying the 
asphalt pavement upon it. 

The wearing surface, be it asphalt, stone, brick, or other material, 
is placed upon the concrete or other foundation to receive the wear of 
traffic, and make possible repairs to the surface which will not disturb 
the foundation. 

There is no everlasting paving material. No pavement should be 
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left upon a street until worn beyond repair. Modern practice com- 
pels contractors to maintain their pavements in good order from 5 to 
20 years, which is possible where the foundation remains undisturbed 
and the wearing surface is kept in repair. ‘This is the cheapest as well 
as the best way to provide a city with good pavements. 

The materials used with more or less success for pavements are, al- 
phabetically, as follows: asphalt of different kinds, qualities, and mix- 
tures, laid without joints ; asphalt blocks; asphalt imitations ; basalt 
blocks ; boulder stones; bricks of various kinds; coal-tar or gas-tar 
compounds ; cobble-stones; dolerite blocks; granite blocks ; hill 
stones ; limestone blocks ; quartzite blocks ; sandstone blocks ; syenite 
blocks ; scoria or furnace-slag blocks ; trap blocks ; wooden blocks of 
various kinds and shapes. 

| omit telford, macadam, and gravel roadways,—to be described 
later when we turn our attention to roads, for they are not city pave- 
ments. ‘They belong to parks, suburbs, and country roads. — If used 
under city traffic, macadam, telford, and gravel become ruinously ex- 

Sig. 3 pensive, because of contin 

uous repairs. ‘They are un- 

_— : healthy within a city, be- 
cause their dust spreads and 

— avery. 


iti : The following materials 
Brick Favement are to be avoided, as a rule, 

Scate for the wearing surfaces of 

city pavements: cobble, boulder, or hill stones, which make noisy, 

uneven, unsightly, and unhealthy pavements ; sandstone, with a_ few 

doubtful exceptions; trap, dolerite, or basalt blocks, because they 

cannot be made into even, regular blocks, pavements made from them 

being at first rough, and the blocks afterward becoming rounded and 
polished, like cobble-stones. 

Artificial blocks, embracing wooden ones of various kinds and 
shapes ; asphalt blocks made from crushed stone cemented together 
with asphalt ; bricks of ordinary clay, fire clay, shale, or some com- 
bination of these, mixed, prepared, and burned according to various 
systems good and bad; and blocks moulded from furnace-slag,—are 
to be used only after due investigation as to their quality, uniformity, 
strength, and the conditions of traffic and climate to which they will 
be exposed. 

Asphalt blocks and a few brands of paving-bricks (Fig. 3) of cer- 
tain clays and shales (alone or mixed) have been used, especially 
upon concrete foundations and under light traffic, with success. 
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Paving-bricks vary so much in composition and quality in different 
localities that it is difficult to determine in advance whether the pave- 
ment will be good or bad. Caution is necessary in introducing pav- 
ing-brick as an economic, permanent paving material in large cities. 
It is probable that a few brick manufacturers may succeed in standard- 
izing the quality, form, and size of paving-bricks, and thus produce 
definite, reliable, and economic results. In brick paving the best is 
certainly the cheapest. 

Coal-tar, under whatever name, alone or in mixtures, must not 
enter into the wearing surface of pavements. Under the name of 
vulcanite it has entered some cities to their cost. 

Wooden-block pavements in this country serve as a temporary 
street-covering during the first’ decade or two of a city’s existence, 
provided wood is cheap and obtainable in large quantities. Eventu- 
ally heavy traffic and the administration of public health and finances 
compel the adoption of better materials. 

The wooden pavements upon certain streets of London and Paris 
are laid upon concrete Fig. & 
foundations. ‘The 
blocks, of selected 
wood, cut to true par- 
allelopipedons, are laid 
with great care. ‘These 
stantly watched and re- 
paired, the entire sur- Gra Baverrsent 
face being gradually Scale 
renewed, under heavy traffic, within four years, and, under lighter 
traffic, within six years. The cost, including maintenance, amounts 
to the enormous sum of from $6 to $12.72 per square yard,—a price 
no American city would pay for this fome of doubtful luxury. 

The materials mostly used in successful wearing surfaces are cer- 
tain granite, granitoid, syenite, and quartzite blocks (Fig. 4). Ex- 
perience is the best guide to the quarries furnishing the best blocks. 
Transportation is so expensive that certain quarries are not available 
for serving some cities. A few kinds of asphalt pavements have 
proven of much value. Washington, Buffalo, Philadelphia, New 
York, and some eighty other cities in this country, as well as the 
great capitals of Europe, demonstrate the advantage of good asphalt 
pavements. 

Asphalt pavements are laid in a continuous sheet upon a prepared 
foundation, either concrete (Fig. 5) ora previous pavement of old 
stone block or other material. These asphalt pavement surfaces are 
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composed either of a natural asphaltum compounded with sand and a 
little limestone dust, or of a natural asphaltic limestone pulverized 
and then compressed upon the street. Asphaltic sandstone has not 
yet succeeded as astreet-pavement. [Experiments are in progress which 
may make it possible to use with good results this asphaltic material 
compounded with a little refined asphalt and asphaltic limestone. 

The three asphalt paving materials which at present are the most 
successful are the long-established Trinidad asphalt and the newly- 
introduced asphalt from Venezuela and California. ‘The European 
material is, with a few exceptions, asphaltic limestone. 

Specifications describing in detail how different kinds of pave- 
ments should be laid can be had free, upon application to the depart- 
ment of works or city engineer of any large city. It is a good plan 
for a city to distribute freely to its newspapers and prominent citizens 
copies of the specifications for pavements. ‘There is no greater check 
upon dishonest or incompetent work, no greater assistance to an honest 
administration. 

; City sidewalks and suburban footpaths are not generally con- 
structed with that uniformity of alignment and good material which 
characterize them in a few communities. Near cities, towns, and 

. ot; villages it is wise to construct a raised footpath on one side of the 

a road, separated from it by rough curbstones or large stones embedded 

in a row, a paved gutter, or a simple macadamized depression. 

City sidewalks cannot receive too much attention. The first re- 
quirement is a good curb or border-stone (Figs. 6, 7, 8, and 9), set 
upon a concrete or brick or sand support so firmly that neither vehi- 
cles or frost can displace it. It isa mistake to have the curb rise more 
than 4 to 6 inches above the gutter. A shallow gutter compels good 
street-cleaning. It facilitates crossing the street on foot at any point. 
Deep gutters are not necessary for storm-drainage. A city which can 
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pave can have storm-sewers. ‘The vertical face of the curb should 
form an angle with the street-pavement. ‘lhe pavement of the street 
should not be rounded up toward the curb with stone or other mate- 
rial, as on some streets in Chicago, Omaha, and elsewhere. This 
makes an unsightly, inconvenient gutter, —one that cannot be kept clean. 

The best sidewalk materials are carefully cut, large, flat pieces of 
stone, well embedded upon sand, deep cinder (treated with cement), 
or concrete foundation. ‘The stone can be either granite, certain blue- 
stones, or a very few kinds of sandstone. Limestone must be avoided. 
Portland cement, combined with crushed granite or other sharp, fine 
grit, is used with perfect success for city sidewalks. A solid founda- 
tion is absolutely necessary to the success of these artificial (cement ) 
stone sidewalks (Fig. 10). ‘The proper proportion of the surface is 
one part of the best cement and one or, at most, two parts of grit. 

‘The enactment of a sidewalk law, or even a more strict application 
of existing laws on the part of our city administrations, would bring 
about an agreeable surprise, because better results are obtained when a 
city insists upon uniform and durable sidewalks, laid according to 
plans and specifications approved by the city engineer or other proper 
authority. 

Suburban and country roads, as well as pleasure-drives, are best con- 


Artificial (Comet) Stone FiAdewalh 
structed as a rule from telford, macadam, or gravel, or some combina- 
tion of these. I will content myself with brief definitions of telford 
and macadam, leaving details to be sought in special existing treatises. 

A telford roadway (Fig. 11) is constructed as follows: ‘The road- 
bed, being properly graded and excavated, and the proper provisions 
for drainage being in place, is first covered with large spalls, or kid- 
ney-shaped stones, from 6 to 8 inches deep, placed close together on 
end. ‘The interstices are wedged full of smaller stones. ‘The upper 
portion of the roadway is then constructed of a layer of crushed stone 
3 to 4 inches deep, with another layer of finer crushed stone for a 
wearing surface. ‘lhe whole mass is compacted by repeated rolling 
during construction. 

A macadam roadway (Fig. 12) is constructed in the same way, ex- 
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cept that the large spalls or foundation stones are omitted and the 
thickness of the underlying crushed stone is increased. 

Desirable and eventually economical as macadam roads in country 
districts prove themselves to be, nevertheless, for some time to come in 
vast sections of our country, dependence must be placed upon earth 
roads. ur earth roads can never be made satisfactory, especially in 
the fall, winter, and early spring, but they could be so improved that 
they would sustain traffic at all seasons and keep communication open 
until in due time they should be replaced by gravel and macadam 
surfaces. ‘The great weakness of earth roads is the lack of proper drain- 
age. Sometimes a slight change in location is an advantage. When 
properly located and properly sub- and side-drained, they are fairly 
good in the worst seasons. 

The science of bridge-building requires a knowledge of higher 
mathematics, strength of materials, and recorded experience. The 
construction of railway bridges can be undertaken only by men of 
special education and training. Roadway bridges (with which this 
article deals), whether of metal, stone, or wood, and their combina- 
tions, are cheapest and safest in the hands of engineers. ‘They alone 
can obtain a maximum strength at a minimum cost. 

Whereas very few railway bridges fail, because administered by 
scientific men, many highway bridges (an average of seven per day) 
fall, fail, or become dangerous in the United States. ‘This means a 
loss of life, property, and business to people who can the least afford 
it. A tour in a carriage through parts of Massachusetts, Connecticut, 
and a few other States will demonstrate the economy and safety of em- 
ploying competent engineers in connection with even the smallest 
bridge. The fees paid are not a tenth of the saving effected. 

It is well to remember thefollowing facts in connection with the 
superstructure, orbridge proper. Steel is cheaperthan wrought-iron. 
Cast-iron, in all forms, should be avoided. A through-bridge, if of 
metal, is cheaper and leaves more waterway under it than a deck-bridge. 
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All parts should be accessible 


for painting. Metal bridges 
must be kept painted, lighter 
colors revealing rust. Steel 


bridges are in the end more 
economical than wood, except 
in a few places in our country. 
Stone bridges, well constructed, 
are the most durable, and need 


Er idge very little attention. ‘They are 
. eventually the most economical. 
Autwrent . Bridge abutments (Fig. 13) 


are governed in general, as to 
their construction, by the follow- 
_ ing rules, which at the same time 
—— demonstrate the necessity of 
__ placing competent in 
charge. ‘The soil under the 
——— foundation must be stable rock, 
gravel, orclay. The foundation 
must be deep enough to prevent scouring. The distance between abut- 
ments must be a little greater than the width of the stream at the point 
bridged. Foundations are best started with a layer of large, flat 
stones ; where necessary, two layers of 4-inch planks at right angles 
can be used. It is wise to next introduce a strong cement concrete. 
‘The cement used throughout must be truly hydraulic, which will per- 
manently set under water,—true of very few domestic brands. A 
rough rule requires the thickness at the base to be two-fifths of the 
height of the abutment. ‘The slant or batter of the masonry is safe at 
14 inch per foot of height. ‘The masonry must be well bonded with 
headers and stretchers. The stone used is best laid on its natural bed, 
and of a kind which experience proves durable. Exposed joints should 
be less than !4 inch and firmly pointed with cement. The bridge seat 
on top of the abutment should extend well over the center of the 
wall. Wing walls must not be forgotten. Back filling of loose stone 
and mortar must be carefully attended to. True economy dictates the 
use of one part of cement and one of sand in the mortar used. The 


_ masonry should be kept free from water during erection. 


Whenever a city, county, or State desires to construct a bridge, 
plans, specifications, and prices can best be obtained by advertising, 
especially in a few engineering papers. ‘Then the employment of a 
competent engineer, temporarily or otherwise, will secure lasting and 
economic results. 
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ELECTRIC WIRING AND THE FIRE HAZARD. 


By Cabot. 

ERHAPS no element among those which enter into the causes 
of fire and fire-losses has caused more discussion and differ- 
ence of opinion than electricity, since its introduction for 

light and power during the past decade. When the dynamo and its 
use to produce electric current first came before the commercial world, 
there was some distrust of this strange force, which the crude methods 
first employed did little to overcome. ‘The march of progress was 
rapid, however, and within a short time the introduction of the in- 
candescent lamp—‘‘ light without heat,’’ as it was so often called— 
gave rise to a hope, never yet realized, that a method of illumination 
which could be used under all conditions and in all places had at last 
been discovered. Insurance officials throughout the country were de- 
lighted at the thought that the hazards of friction matches, of inflam- 
mable oils, of the contact of light-giving flame with inflammable 
vases and dusts in the air, were to be overcome by the use of the new 
light, and that no new hazard would follow in its train. In some 
parts of the country, insurance companies went so far as to put a pre- 
mium on its introduction, by reducing rates of insurance on certain 
classes of factories when lit exclusively by incandescent light. But as the 
introduction of electricity became common and its use was extended 
to all parts of the country and to all sorts of buildings, rumors began 
to arise of fires from some cause or causes hitherto unknown, where 
electric wires were run, until within the last two years the pendulum 
has swung in the opposite direction, and not only insurance officials, 
but the public, are inclined to refer to electricity as the prime factor 
in the great increase in the fire-waste throughout the country. No 
sufficient proof has ever been given, or even offered, that this is the 
case, nor does the writer believe that up to the present time the use of 
electricity has been the only, or even the greatest, factor in the in- 
crease of loss by fire from which this country has suffered during the 
past ten years. Furthermore, there is little doubt that, with reasonable 
care of installation and properly-designed apparatus, electricity can 
be made not only a convenient but a safe method of producing light 
and power wherever needed, and can be used in many places where 
other forms of light and power are unsafe and undesirable. Yet any 
one who will read the quarterly reports issued by Mr. W. H. Merrill, 
Jr., electrician for the Chicago Fire Underwriters’ Association and 
the Underwriters’ Electrical Bureau of Chicago, will see that under 
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present conditions the use of electricity for light and power adds con 
siderably to the danger of fire. Mr. Merrill says: ‘* Nothing ap 
proaching a complete statement of the country’s fire-loss from elec- 
tricity has been secured, because we have less than thirty-five electrical 
inspection departments in the country, and because so many fires 
destroy all evidences of their origin. . . . No complete sta- 
tistics can be gathered from this report, and ve guotation should be 
given from it without the foregoing explanation.’ summary shows 
that 475 fires, with a loss amounting to $1,415,610.25, were reported 
to him as having occurred in this country alone during the year end- 
ing October 1, 1894. ‘This is approximately 1 per cent. of the 
fire-loss for the year,—a sum of sufficient importance to call attention 
to its causes and the means which may properly be taken to reduce it. 

The writer believes that any one who cares to study the causes of 
fires started by electricity will be convinced that a very large pro- 
portion of these fires are from defects which would never have existed 
had the work of installation been done by men having a_ proper 
knowledge of the subject. He has no intention, in making this 
statement, of saying that the fault lies wholly or largely with the men 
themselves. ‘The enormous strides which the development of this 
force has taken within the past ten years have made it necessary to 
employ, for most of the work, men whose whole knowledge of the 
subject has been and is most superficial. All the knowledge which 
workmen, or, in fact, any considerable number of persons, had on the 
subject was derived solely from familiarity with battery currents, and 
very naturally the means which had been found entirely sufficient to 
control these currents were still believed to be adequate. Of course, 
it took but a short time to show that such means would no longer 
suffice, and efforts were at once made to secure greater protection ; 
There can be no reasonable doubt that, had the development of 
the purposes to which electricity could be applied, and of the means 
for producing and supplying the current adequately and economically, 
been, even for a time, checked in its advance, sufficient means of con- 
trol would have been developed. But for each step in the advance of 
protection, the art advanced two; higher pressures were produced, 
machines capable of developing larger quantities of current were 
built, and the number of uses to which the current could be put were 
multiplied. Even within the past year there has been a decided ten- 
dency to increase the size of dynamos and the pressure at which they 
are intended to be operated, although no corresponding advance has 
been made either in insulation or in method of control. 

In another way, too, the advance of electricity has increased the 
danger of fire. ‘Through the use of the so-called low-potential system 
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of lighting, the dynamo current now goes into every mercantile build- 
ing and into almost every house in the larger cities throughout the 
country. Under ordinary conditions the current used for this kind of 
lighting makes itself known only through the light of the incandescent 
filament, for, though a certain amount of heat is develéped in the 
lamp, it is not sufficient to attract attention. Asa result, people felt 
that this current and the ‘* light without heat ’’ were perfectly harm- 
less, and that the wires and lamps could be put anywhere with safety, 
so that the poorest forms of insulation were considered sufficient and 
the fusible cut-out was thought to be a perfect form of protection. In 
the same way the lack of knowledge and consideration of the danger 
from this source led to carelessness in construction-work, and allowed 
the employment of incompetent workmen without proper supervision. 
There can be no doubt that a very large proportion of the fires from 
electrical currents would never have occurred, if all the work had been 
first-rate. Any one who has had to do with work of this sort knows 
that there are to-day many electric: light plants, with none of the better 
forms of protection or insulation, which have run for years without a 
suspicion of danger from fire. In these cases careful workmanship 
supplied the want of better materials. 

In order to understand clearly why there have been so many fires, 
it may be necessary to separate the ways in which they occurred, and 
to consider certain of these by themselves. Of the 475 fires referred 
to in Mr. Merrill’s summary,-59 were from contact between conductors 
carrying electricity for light and power, and wires intended to carry 
only ‘‘ battery’’ currents. These wires are, as a rule, only of suff. 
cient size and insulation for their normal use, and, though much has 
been said upon the subject, are to a very considerable extent without 
devices providing for automatic opening of the circuit whenever a 
current of great pressure or quantity passes over it. Now, there can 
be no doubt that every one of these fifty-nine fires could have been 
prevented by the use of proper fuses on the battery lines where they 
enter buildings, and by a little more care in the construction and 
maintenance of such lines. ‘The telephone companies in many parts 
of the country are showing how this work should be done, as they 
now realize how important it is that all danger of fire from this 
cause should be reduced to a minimum for their own protection : and 
in some large cities, where public sentiment against overhead wires has 
made itself felt, other companies having overhead ‘‘ battery ’’ lines are 
taking the necessary steps to protect their lines ; but, in a great ma- 
jority of cities in the United States where electric-light and power lines 
exist, much still can and should be done to lessen this danger. 

One hundred and ten fires were from ‘* grounds,’’—that is, from the 
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diversion of the current trom its proper conductors to other substances 
making electrical connection more or less perfectly with the earth. It is 
fair to assume that reasonable care in the placing and maintenance of 
these conductors would have prevented one-half, at least, of the fires 
and losses from this cause. Again, nine fires resulted from the use of the 
yrounded street-railway currents for commercial lighting and power, in 
spite of the objections urged against its use by insurance inspectors, 
which objections were the tor most part based on the experience acquired 
early in the use of dynamo currents tor lighting and power, and to 
which attention was called as early as 1882 by Mr. C. J]. H. Woodbury, 
then in the employ of the Boston Manufacturers’ Mutual Fire Insurance 
Company, who was, so tar as the writer knows, the first person in this 
country to take up the hazards of electricity from the insurance point 
of view. He clearly pointed out at that time that one of the chief 
hazards then existing in the use of dynamo currents was that arising 
from the employment of the earth or grounded conductors for the return 
current. In his book, ** Fire Protection of Mills,’’ published in 1882, 
Mr. Woodbury says: ** Each machine should be used with a complete 
wire circuit, and connection of wire with pipes, or the use of ground 
circuits in any other method, is absolutely prohibited.’’ ‘This rule 
has been published in every set of rules issued in the interests of in- 
surance since that time. Yet the writer has been forced more than 
once to listen to an elaborate argument to prove that the method 
objected to, which, as Mr. Woodbury showed, was unsafe and _ there- 
fore undesirable from the insurance point of view, was one which it 
was perfectly proper to use, even with the currents used on railways, 
which are of high voltage and much greater in quantity than anything 
known when the first insurance rules were issued. ‘These nine fires 
can all be justly charged directly to the managers of the power-plants 
furnishing such current, who were willing to jeopardize life and prop- 
erty for the sake of the small amount of money to be derived from the 
sale of such current for use in mercantile or residence buildings ; 
or, if they plead that they did not realize the danger to others, then 
this loss should be charged to those who supplied the machines and 
apparatus for generating this current. Such persons must have had 
ample opportunity, through insurance rules, if in no other way, to re- 
alize the danger which would surely follow, and were bound by the 
common laws of humanity to give this information to all purchasers 
of their apparatus. 


There is another way in which these grounded circuits of large 
volume and high potential are liable to increase the fire-loss, and that is 
through what is often termed the ‘+ return’? current passing through 
the earth. Whenthe grounded trolley circuit was first used, it was 
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thought that the earth would furnish ample capacity for the return cir- 
cuit, and that no wires would be needed for this purpose. It took but 
a short time, however. to prove the fallacy of this reasoning. Reports 
began to appear in the newspapers of shocks received from water-pipes 
and gas-pipes, and of motors run by attaching a wire to different pipes 
or grounded conductors within the same building. ‘hese reports were 
at first laughed at and believed to be erroneous, but in the course ot 
time the attention of insurance officials, officers of telephone companies, 
and city officials in charge of water-works, was drawn to certain strange 
phenomena, and accurate tests were begun. ‘These tests at once 
showed that the earth under normal conditions was far from being an 
adequate conductor for the current necessary to operate large street 
railways. ‘The West End Street-Railway Company of Boston found a 
drop of potential between the power-house and parts of their longer 
lines of considerably over 50 volts. A road in Pennsylvania, whose 
power-house was located directly on a river, and whose line ran near 
the same stream, built their line without return wires, and trusted to 
ground plates in the river to furnish the balance of the circuit. Yet, 
when the dynamos were started and an attempt was made to operate the 
road, it was found impossible to obtain current enough to run one car. 

As this investigation was carried on, new and striking tacts were 
noted, and it was found that the current, for which the earth was to 
provide a circuit, was passing into all metallic pipes laid in the earth 
near the path of the current, and was using them in its return. Currents 
with a pressure of 8 to 10 volts and a quantity varying from 5 to 25 
amperes were shown to be passing along gas- and water-pipes within 
the same building. A difference of potential of from 10 to 20 volts 
was found between the street-car rails and hydrants on water-pipes 
within 20 ft. of them. A spark was seen to jump between the ends ot 
the rails laid on a swinging drawbridge, when the draw was turned, 
and on measurement a current of 500 amperes at a pressure of 15 to17 
volts passed over the wire put in to connect the ends of the rails. The 
writer has every reason to believe that within a short time current of 
this nature has passed between the gas- and water-pipes in a building 
in Boston in sufficient quantity to melt off the soldered connection ot 
the gas meter. Such statements may seem unreasonable, but, except 
in the last case, they are capable of definite proof, and have been rec- 
ognized as reliable by competent engineering experts. 

Now, the effect of currents of great volume and potential, wander- 
ing as it were through the earth, is certain to make itself felt, as it is 
already showing the beginning of its work in the destruction of metallic 
pipes and conductors in the earth. ‘This destruction, though slow. is 
absolutely sure wherever pipes, or uninsulated underground conductors, 
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form a part of the railway circuit: for electrolysis depends wholly on 
the amount of current passing out of a conductor and into another of 
a different conductivity. ‘The reply will probably be made that proper 
bonding of rails and ample return wires in the ground will prevent any 
such results; but bonds often break, and connections under- 
ground are constantly weakened by corrosion and are liable to give 
way, and, when they are detective, the current must find another path. 
Moreover, there is nothing more tixed than the law that in a divided 
circuit the current divides in the inverse proportion of the resistances 
of the paths by which it goes, and. no matter how large an amount of 
return wire is provided, some part of the current will certainly go 
through the earth, and will have an injurious effect on the metallic 
pipes contained therein. Sooner or later this effect will show itself, 
in deterioration of such pipe. and, so long as the single-trolley 
grounded circuit is used, there is no way ot escaping from it, unless an 
alternating current can be used. let us hope that an efficient substitute 
for the present system will be found betore these effects become serious. 

Now, with reference to the possibilities of overcoming the dangers 
which arise from the use of electricity on metallic circuits, it is reasonable 
to believe that all which have thus far been encountered can be overcome. 
That this may be accomplished as speedily and as completely as_pos- 
sible there must be thorough coSperation on the part of all who en- 
counter the problems brought torward by the increasing use of electri- 
city. It seems desirable at this point to say a word as to the work 
which the insurance companies throughout the country are doing to 
solve these problems. ‘The work which Mr. Woodbury did in this 
direction for the Associated Mill Mutual Insurance Companies, to 
which allusion was made above, roused the interest of insurance men 
throughout the country, and, as a result of his work, insurance organ- 
izations have endeavored to lay down rules by which the hazards intro- 
duced by the extended use of dynamo currents could be lessened, even 
if not entirely overcome. ‘Their efforts have been met by the men who 
were engaged in the manufacture and sale of devices and apparatus for 
this work in very different ways. On the one hand, the insurance in- 
spector has been received as a friend who was working for the best 
interests of allconcerned: on the other hand, he has met opposition 
of the most bitter kind. No one realizes better than the writer that 
the first work of any man who undertakes the problem from the insur- 
ance standpoint has been, as a rule, crude. In fact, until recently, 
this has been almost of necessity the case, for each man has been obliged 
to work out each problem with little assistance and under circumstances 
unfavorable to mature consideration of the result. Practically no lit 
erature on the subject existed, and, until within a short time, there has 
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been no way in which the experience gained by one inspector was, or 
could be, made useful to others. As a natural result, the rules in force 
in different parts of the country differed in many points, and were, in 
part at least, the resultof rather hasty judgment. Within the past two 
years, however, and as a result of the efforts of a few earnest inspectors, 
this difficulty has been overcome, and means are at hand by which the 
reports of their work and the experience thus gained are brought to- 
gether, and uniformity of practice and rules is made possible. 

‘The insurance companies have provided suitable means for testing 
apparatus, conductors and devices for electrical work, and have thus 
afforded an opportunity,to anyone who will ask for it, of knowing some- 
thing, at least, of the safety of any new material or device before it is 
put upon the market. It remains to be seen how far their efforts will 
be seconded by those interested in the other side of the problem, and 
to what extent engineering experts, architects, and the public at large 
will codperate. If their assistance can be gained: if manufacturers 
will avail themselves of this opportunity for test : if experts called upon 
to choose the best forms of apparatus will use the information thus 
made available,—a great work will have been accomplished. ‘The in- 
surance interests have taken up the problem for their own benefit, but 
are only too glad to allow the public to profit by the knowledge thus 
acquired. It is in this way alone that the best results can be obtained. 

‘The other important factor, which can only be removed by educa- 
tion, by a better general understanding of this great subject, is the 
danger arising from the employment of unskilled and incompetent 
workmen. When the work of placing and arranging wires, switches, 
motors, lamps, and the many other details of an electric-light or 
-power system, is done in a thorough manner by men who have been 
properly taught, the number of fires caused by electricity will diminish. 
When architects and engineers realize that a circuit for this purpose 
cannot be safely put into any space which chance alone provides, and 
that as much energy can be conveyed through a copper wire the size of a 
pencil as through a large steel shaft, then good workmanship and proper 
devices will make safety possible, and the demand for good work will 
drive incompetent men from the field. Much has already been done 
in this direction, but much remains still undone. — First cost alone is 
too much considered, and it is only through a better general know!l- 
ledge of the subject that the desired end can be reached. Let the facts 
be known, even if some forms of apparatus have to go out of the mar- 
ket. The good of the public is, in the end, the good of those directly 
connected with the development of this great power, and no small or 
temporary delay will be a disadvantage. if through it the safety of life 
or property is gained. 
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MINE MANAGEMENT AND SUPERINTENDENCE. 


By Covington Johnson. 


‘T is said that a capitalist once sent on a steamer from San Francisco 
to the Gulf of California an engineer and a stamp mill, saying to 
the former; ** You have a mill; choose me a mine and draw for 

funds.”’ ‘This story is not credible, but such exaggerations are used 
occasionally to point out the follies of men. It is said that approx- 
imately go per cent. of merchants tail. When folly is linked to 
folly, as in the case of the above capitalist and engineer, the enterprise 
must pertorce go under. ‘The great mistakes in mining, and those 
most frequently made, are: first, the hurry to get up some class of 
reduction works before the mine is sufficiently developed ; second. 
mistaking the class of reduction works needed; third, overcharging 
the mine. ‘There has been many a ten-stamp, dividend: paying mine 
swamped under a forty-stamp mill. ‘The capacity of a mill can always 
be enlarged, but the money expended in excess of capacity is forever 
lost. ‘here isno more painful position for a superintendent to occupy 
than one where he is expected to keep a forty-stamp or even a twenty- 
stamp mill supplied from a ten-stamp mine. — It is sometimes possible 
to do this for a few months or even a year, but at a markedly increased 
cost. What could have been a paying property is changed into a cause 
of worry, anxiety, and disgust to owners, manager, and men. It is 
like overloading a pack-mule ; you kill your animal, and don’t reach 
your destination. In this poor simile your mine is your pack-mule, 
and your destination is that desirable thing,—a dividend. 

We have improved upon the Greeks and Romans in mechanics, but 
not in intellectual calibre. The old Latin proverb, festina dente 
(hurry slowly), or, as the Italians have it, c/4/ va piano va sano, is 
most applicable to mining enterprises. It would be better for the 
capitalist who is about to invest in mines to call in the services of 


three men. First, the engineer, who reports on the mine; then, 
granting that the report is a favorable one, let him call in a mining 
superintendent, whose profession, whose specialty, is the management 
of mines that engineers have reported on. Either might be sufficient, 
but it is wiser to employ both. ‘The nature of his past work has made 
the manager the very crystallization of conservatism. He it is who 
makes the autopsy. ‘There is another safeguard to the investor in that 
the superintendent having to manage the mine will be cautious in his 
estimates of production, as he will have to prove his report by his 
results. If both reports are favorable, then let an average sample of 
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the ores produced by the mine be sent to some central point, and, 
upon the advice of the engineer and superintendent, let these samples 
be divided and sent to different metallurgists. For instance, in the 
case of certain silver ores, we have three methods of reduction, tried, 
known, and valuable,—roasting and pan amalgamation, roasting and 
leaching, and concentration and sulphid smelting. ‘The technical 
and practical experience of the engineer and superintendent, added to 


the good business sense of the investor, should be able to decide upon 


the process to be employed with a much smaller chance of error than 
if a less careful proceeding were employed. We may consider that we 
now have the mine chosen. ‘The method of beneficiating the ore 
decided upon, the superintendent begins his work. He first chooses 
his mine foreman, whose work he directs and with whom he consults. 
Sometimes this foreman is takea out of the mine and made foreman. 
Sometimes he is one who has been foreman at other mines. He is 
always chosen for his experience, ability, and force of character, and 
frequently and deservedly becomes a superintendent. It sometimes 
happens that he is a man who has had a preparatory education for 
his work, in school. While it is not desirable to disparage a prior 
technical training for the position of foreman, it must be confessed 
that it is preferable to have a man who has risen from the ranks, so to 
speak. ‘The superintendent has then the advantage of natural selec- 
tion. If all the men who work in mines were to have a technical 
training between the ages of twelve and eighteen, then the superin- 
tendent would be able to select as foreman a man of education, and still 
have what has been found desirable,—a ‘*boss’’ for the men whom 
they consider one of themselves. 

When a man is taken out of a mine and made foreman, there comes 
upon the men a reserve, a feeling that he is above his fellows and su- 
perior, but still one of them. They cannot hoodwink or deceive 
him, for he has ** polished the head of a drill’’ in times gone by as 
well as they. He knows all the tricks, and there are many of them. 
‘They take pride in him because he has been one of them and has risen, 
and respect him because of his rise. It is well that a manager whose 
training has been largely theoretical should have associated with hima 
man whose training has been purely practical. 

In large works where the mine is an extensive one and the plant a 
large one, and where the storehouse and office work require a share 
of the manager’s time, a mill foreman is necessary. With free ores, 
the mill man should be able to get a large amount of rock through the 
battery, and generally a battery feeder is chosen for the position ; but 
with ores that have to be roasted, concentrated, leached, or smelted, a 
man of a higher grade, a man of education, is needed,—one who has 
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made a study of metallurgy and whose experience has been in the line 
required. Such aman is more expensive, but in return he does better 
work, and the results obtained compensate for the larger salary. Man- 
agers who have not been graduated from some mining school, as well 
as some who have, are sometimes chary of calling a specialist to their 
aid. They are afraid of being supplanted. ‘This is a great mistake. 
Ihe better the subordinates, the more will the results redound to the 
credit of the executive head. Let such superintendents remember that 
executive ability is born in a man, and cannot be instilled ; fecta nas- 
citur non fit, or, as the French more wittily have it, Ov se fart cudst- 
nicer, mats on est né rétisseur. \t is the rarest of things to find a 
specialist who is a good manager. (‘The reverse naturally follows. ) 
The metallurgist generally sacrifices everything else to the success of 
his specialty. He would not be a suecessful metallurgist otherwise. 
Concentration of thought on. one thing is necessary for his success. 
Qn the contrary, the managing mind is one that superintends all 
things, that has the all-seeing eye, that brings many things into cohe- 
sion to the successtul end of paying dividends. ‘The manager should 
employ the very best staff procurable, if not from honesty, at least 
from policy, tor the results redound to his credit, and the staff is rarely 
heard of. 

An eminent metallurgist, who has made the reduction of gold and 
silver ores a life-work, not long ago wrote to the superintendent of a 
famous Mexican mine, stating that he had heard that their percent- 
ages of recovery were such as could be materially improved upon, and 
offering to make experiments at his own expense, after which, if he 
found that he could make an improvement, he would contract to make 
such changes as would be to the advantage of the company. ‘The 
superintendent knew the metallurgist, knew that he had made improve- 
ments to the substantial advantage of other companies ; and yet this 
was the answer the metallurgist received : 

‘* If T were to bring about any improvements now, | would be 
blamed for not having done so before.’’ 

Possibly such a man is more fool than knave. It would take a 
bullion scale to determine which. At no expense to his company he 
could have had the experiments made, but he refused because he might 
lose his place and hence his salary. He evidently cared nothing for 
the welfare of the men who trusted him. He has been discharged. 

In the writer’s opinion, the western superintendent is the equal of 
any, and the superior of most, in that branch of his profession. ‘The 
man in the region trom Colorado to the Bay, from Alaska to Panama, 
is not tied down to any past. From whatever mining school he 
comes, oreven when from none, he takes up his task with the deter- 
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mination to work and win. He has performed and seen autopsies and 
is conservative. Constantly among new things, he has not in his fibre 
the belief that the old ways are the best ways. He is not satisfied to 
let well enough alone. If he is getting 80 per cent., he is constantly 
on the alert to get 85 per cent. He has no prejudices. He works a 
mixed crew. He chooses the best men, regardless of their birth ; he 
thus avoids combinations to steal, to shirk, to strike. A mixed crew 
rarely coalesces. ‘There is a decided and well-known advantage in 
mixed crews. He overcomes difficulties more easily. He has been 


where supplies are scarce and slow to come. He has a knowledge of 


expedients. If he has not what he needs, he makes shift of what he 
has. ‘Things must be kept going. He builds his house the last thing. 
He sleeps ina tent under a tree, and writes his letters on a candle- 
box. ‘The beautiful and the comfortable are secondary considerations, 
to be thought of when the mill is built, when bullion is produced. 
He is tor the company, morning, noon, and night ; for his own com- 
fort last. A species of professional patriotism. What is best for the 
company is his religion, his life. He trusts in God perhaps, but keeps 
his fire-hose in good condition. He rips out an oath once in a while, 
wears overalls, looks a bit rough, and keeps his patent leathers and his 
knowledge of the classics for when he ‘* goes below,’’ as the saying is 
in Nevada, when one is going to San Francisco. 

A manager’s tools are his men. What the hammer and anvil is to 
the blacksmith, the lathe to the machinist, the hammer and drill to the 
miner, the men are to the manager. A knowledge of men and meth- 
ods is a requisite of more importance than technical knowledge. He 
can employ technical ability, but the ‘*knowing how’’ to manage 
men must be his own, personal, innate attribute. An instance to the 
point will best explain. 

The manager of a mine in the heart of the Sierra Madre Mountains, 
republic of Mexico, distant fifteen days’ travel from San Francisco, 
without telegraphic communication, had a very difficult ore to treat. 
Not a metallurgist himself, having had no laboratory training, he was 
forced to depend on another. ‘The man he had in the assay office, 
one by training and ability superior to the ordinary routine of assay- 
ing, was engaged on some experiments of considerable importance, 
which subsequently saved several thousand dollars a year to the com- 
pany. His discharge would mean a delay of at least a month in 
getting another man, with the further delay of beginning the experi- 
ments all over again, besides a cost to the company of $150 for 
travelling expenses. Such were the conditions one morning when the 
manager, making his daily first round, entered the laboratory with his 
polite, suave ‘*Good morning, X——.”’ 
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The chemist, like many men who work betore fires, was irritable 
to a degree, crotchety, and, when flaring, sometimes insulting. 

**[ don’t want any blankety-blank, blank of blank manager come 
around bothering me,’’ answered the assayer, in a flare of irritability. 

‘Very well, Mr. X—-—,’’ returned the manager, ** you'll hear 
from me to-morrow morning.’”’ 

It was well known to the manager, as he had studied men, that 
those given to sudden outbursts regret them almost immediately, and 
suffer by anticipation from the consequences that may ensue. ‘To be 
insulted by an employee and not resent it would endanger discipline. 
‘To resent it by knocking the man down, getting into a fight, and then 
discharging him, would have brought on the evil consequences of 
delay above mentioned. He heard during the day that the chemist 
expected to be discharged and had remarked ** that he didn’t have a 
cent, had forwarded his check to his wife, was a d—d fool anyway, 
and could never hold down a job.’ 

Next morning, at his usual hour, the manager entered the labora- 
tory, holding in his hand a letter. ‘The trembling chemist rose to 
receive him He hadn't a cent, owed money, would have to borrow 
more to get away. ‘The future yawned before him; he saw his de- 
pendent wife undergoing again the misery of want. 

‘Mr. X,”"" said the manager, ** who is the * blankety-blank ’ this 
morning 

‘Lam. My God! [am,”’ answered X. 

** Very well,’’ said the manager, ‘+ this letter need not be sent: 
go on with your work.’’ And he walked out. 

The office-boy had been present at both interviews, and the story 
leaked out, with the result that discipline was more than maintained. 
By policy, or by a sense of humor, as you will, the manager retained 
aman who at that moment was valuable to the company. 

In managing a mine accessible at all times to a base of supplies, 
the difficulties are very few, when the affair is in the hands of a capable 
man. Shoveling snow isa job to a fool. Only such mines as are 
hemmed in by snow for four months in the year are difficult to conduct 
in the United States, strikes and technical difficulties of course ex- 
cepted. Strikes are frequently allowed to come to a head when the 
superintendent lacks diplomacy or the manager good common sense. 

It is in foreign countries like the Spanish Americas, where diplo- 
macy is most lacking, that a clash with the authorities is most dan- 
gerous. According to the writer’s experience, there need not be a 
clash, especially in Mexico, where courtesy, politeness, and an appre- 
ciation of the Mexican’s many good points, go a great way. If 
social methods do not remove the difficulties, then a job at a dollar a 
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day as Velador to the Jefe Politico’s wife’s second cousin, or other 
methods equally simple, will bring about harmony and sometimes 
save interruptions and money. In Mexico, under the able manage- 
ment of that remarkable man Diaz, there is safety for life and bullion. 
No trains are held up: no bullion trains are stopped ; there are no 
strikes ; and, with the mintage tax off, it would be a better place for 
mining than the United States, except in those localities where dis- 
tance from a base makes supplies expensive. 

While it would be well if the superintendent knew all that is to be 
known about metallurgy in its varied and far-reaching branches,— 
about geology, about mechanical as well as electrical engineering and 
hydraulics, —this is not possible: the human mind is not capable of 
so much, and what is required of him in its stead is the ability and 
the knowledge requisite in order to see what are the mechanical, 
metallurgical, or electrical necessities of his case, and, when the dif- 
ficulties are above the ordinary knowledge of a mining engineer, to 
know what specialist to call upon. And for this reason, and to assist 
the superintendent, it would be well for all companies to supply their 
managers with such publications as treat of the mining and reduction 


of ores, even remotely. ‘The important ones can be counted on the 
hand. ‘THE ENGINEERING MacGaziInE (monthly), Zhe Aagrneering 
and Mining Journal (weekly). The Scientific American with supple 


ment (weekly), all of New York, and Zhe Mining and Scientific Press 
(weekly), of San Francisco. ‘There are other foreign and domestic 
publications of decided value. ‘The expense is small compared to the 
zain to their men, and there can be no doubt that most companies 
would be willing if the matter were brought to their attention, the 
superintendent hesitating to do so. One may ask why the superin 
tendent does not procure such publications himself. In many cases 
he does. In other cases, where his pay is small and his family large, 
he very foolishly economizes in the direction in which he least ought 
to. A constant and alert attention to the improvements that are 
going on in the world is a duty that he owes to himself and to his 
company. He hesitates to put out the money, because his term of 
office is uncertain, or from a penny-wise policy, or for some other 
reason equally controvertible. 

In conclusion, let the manager always bear in mind that a reduc- 
tion in expenses is equal to so much more bullion produced. When 
he can decrease the one and increase the other, his salary should be 
raised. 

‘The yearn of the superintendent is heard over the land. 
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CAUSES OF FLOODS IN WESTERN RIVERS. 


By Charles B. Going, Ph. B. 


\\ J HEN the sun, working higher and higher toward the north 


from the winter solstice, brings a January thaw over the 

Appalachian mountains, and the spring storms, fresh from 
the warm Gulf and chilled to find winter still reigning in the land, 
gloom and sulk over the central valleys and northern hills, little rivu- 
lets of snow- and rain-water gather from a thousand ravines and moun- 
tain-slopes and hurry downward to the sea. 

Vheir upper courses, whether they be turned east or west, are much 
the same. Stained with gravel, burdened with drift, the current leaps 
along in the recklessness of youth, here robbing a farmer of stock or 
fences, there making sport with a bridge or working mischiet with a 
turnpike or railroad ; but, when the brook has become a river, if it be 
an eastern river, its turbulent childhood seems to be subdued to the 
staidness of the surrounding civilization. It sweeps soberly through 
the cities, mindful of boundaries, respectful to property rights,—a 
creature of law and order. 

lo the larger eastern cities and towns a flood would be consider- 
ably more astonishing than an earthquake. Imagine, if you can, a 
water famine in Poughkeepsie occasioned by the drowning of the 
water-works by the Hudson; conceive of the situation in New York, 
if the roads entering the Grand Central Depot were landing passengers 
at One-hundred-and-tenth street, because there was three feet of water 
on the depot floors ; figure to yourself the suspension of traffic between 
Philadelphia and Baltimore because the Delaware was out of its banks 
and stretching a mile or so into the bordering country. Yet on the 
western side of the mountains such things as these happen almost an- 
nually: in Pittsburgh and Cincinnati, in Louisville and Chattanooga, 
in New Orleans and the whole western river country, the spring tlood 
isa yearly menace and a frequently-recurring disaster. Business is 
impeded, tracks are flooded, traffic is embarrassed, loss and destruction 
are suffered spring after spring, because rivers which in August and 
September fall so low that the steamers can no longer drag their keels 
over the sand-bars, in late winter are frequently so high that boats, 
even with their funnels lowered, cannot pass under the lofty bridges. 

\ state of affairs which in New York or Boston would recall the 
days of Noah and weaken faith in the promise of the rainbow is in Cin- 
cinnati or Louisville considered merely an unfortunate, but generally 
necessary, February flood ’’ ; but even in the west, we are told, these 
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disasters are becoming more common. ‘The ancient steamboat-man 
remembers that the river used to be less wildly irregular and naviga- 
tion more continuous : the oldest inhabitant asserts that ++ the climate 
is changing.’”’ 

All sorts of explanations are offered. Some attribute the entire 
difficulty to the Mississippi levees; others gravely atfirm that the 
trouble is wholly due to the erection of a few bridge-piers ; we are 
solemnly assured that an encroachment of a few rods on the channel 
by a waste-pile at a coal-yard or sawmill is responsible for the flooding 
of two thousand miles ot valley above and below the obstruction. 
* Snow in the mountains ’” still cries lustily for recognition as the sole 
and only cause, though the past decade has witnessed many floods 
coming when there was no snow at all in the mountains, and the an- 
omalous fact would always assert itself that snow on the eastern slope 
did not produce parallel results. 

In truth, the phenomenon must be attributed to the conjunction of 
a number of causes, of which the first is topographical. (Glance for a 
moment at a map of the United States, and notice the striking differ- 
ence between the drainage systems of the eastern slope and the cen- 
tral basin. ‘The former, with a total area of less than 250,000 square 
miles, is divided by the buttresses of the Appalachian chain into many 
valleys of limited area, each served by a distinct and separate drainage 
channel. ‘The Hudson, the Delaware, the Susyuehanna, the Potomac, 
the Rappahannock, the James, the Roanoke, the Santee, the Altamaha, 
the Savannah, and a multitude of smaller streams independently dis- 
charge the eastern rainfall into the sea, most of them through channels 


of abundant size, —channels which are in their lower courses practically 
arms of the sea, carrving up tide-water to receive the mountain streams 
a hundred miles or more from the ocean, and offering an enormous 


factor of safety in case of any unusual demand upon their capacity. 

On the western side of the mountains the condition is very differ- 
ent. With five times as large an area to drain, the number of dis- 
charge channels is so reduced by repeated coniluences during their 
meanderings in the alluvial plain that | with the exception of a few 
minor southern streams and inconsiderable outlets to the great lakes ) the 
entire rainfall draining from the States between the mountains and the 
Mississippi must be carried by the Ohio river: and the entire basin 
from Appalachians to Rockies, from the watershed bordering the great 
lakes to the northern boundary of ‘Vexas, must depend for outlet upon 
the Mississippi river, with a bed smaller than almost any one of the 
more important eastern streams. At New Orleans, for example, it has 
a width of 2400 feet. ‘The drainage area above this point is about 
1,200,000 square miles: the Potomac at Washington, with a width 
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of 2380 feet, carries the drainage of a basin of only about 15,000 
square miles, 

\ deluge from the deep snows of the Alleghenies is so divided, on 
the eastern slope, between all the rivers from Pennsylvania to Georgia 
that the citizen of the coast-towns knows of it only as a chance news- 
paper paragraph ; but the merchant in the Cincinnati ** bottoms’? will, 
within a week, have that deluge gathered from a hundred creeks and 
delivered on his warehouse floor. A month later the dweller in New 
Orleans watches it tearfully as, joined to the flood from melting snows 
in Minnesota or the Rockies, it laps the crest of the levees. 

Che second main cause is geologic, and lies in the impervious char 
acter of the soils and underlying strata of the interior basin. As the 
mountain-ridges die away into the central plains, the folded sandstones, 
schists, and other porous rocks give place to flat, untaulted limestone 
strata, and the clean, deep gravels are replaced by solid clays. ‘The 
rains which on the whole eastern slope tarry in lakes, or find ready 
percolation down into subterranean pockets. whence they may filter 
forth gradually in a thousand springs, on the western side are almost 
entirely shed from the surface, and there is much less bountiful provis- 
ion either of surface or underground reservoirs to absorb excessive pre- 
cipitation and equalize its discharge into the rivers. ‘The result is that 
a rainfall which might take weeks or months for distribution to its 
many channels to the Atlantic will in fewer days be sweeping ina 
flood-wave down its limited roadway toward the Gulf. 

The third great cause is climatic; for to a far greater degree 
westwardly than eastwardly the year is divided into a rainy and a dry 
season. Not so much that the total rainfall is greater, although this 
is true in regard to the immediate basin of the lower Mississippi and 
l'ennessee rivers, in which fall the heavy rainstorms caused by the 
impinging of warm, ‘‘low’’ areas from the Gulf upon the cold air of 
the north-west. 

In this region is the largest area in the United States showing a 
mean monthly raintall of over six inches; but even more important 
in its influence is the concentration of the precipitation in a limited 
portion of the year. While Atlantic coast stations, in the average, 
show a pretty close approximation to a uniform rainfall the whole 
season round, the districts of the Mississippi, Missouri, and Ohio 
rivers vary from barely 2 inches per month in autumn’ to about 5 
inches in late winter: and the excessive precipitation comes just at 
the time when an accumulated snowfall is likely to be liberated by 
spring thaws. Waterways which would be adequate to an enormously 
increased discharge, if the flow were constant, are overtaxed for two 
months, and perhaps soon after dwindle into insignificance, 
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It may be that the oldest inhabitant is right in asserting that the 
season used to be more equable ; it may be that man is partly respon- 
sible for this increased irregularity ; but certainly he is wholly ac- 
countable for a remaining cause of floods, the artificial element which 
emphasizes and heightens all others. ‘This is two fold,—deforestation 
and drainage. Not only has the lumberman’s axe stripped the hill- 
sides of the forest whose cover retarded the rapid thaws, but the far- 
mer has felled acre after acre of timber which once afforded a deep 
absorbent bed of leaves and myriad tiny pockets for the retention of 
the rain; and, even where some wood pasture has been preserved, it 
has been thinned and cleared of all the undergrowth whose inter- 
lacing roots checked the rapid surface rush of the rain. 

Thousands of square miles, once covered by the vast natural sponge 
of the forest, now spread to the sky a bare surface’of hard clay, shed- 
ding water almost like the roof of a house; and every little boggy 
spot, every hollow where the water collected and stood through the 
spring, has been ditched and drained in the frantic effort to gain a 
few more rods for the growing of wheat. Miles upon miles of tiling 
underlie the land; ditches rival canals in extent and magnitude, 
rushing the rainfall into the streams, getting rid of water as if it were 
a curse,—and this in a country where almost every summer the wells 


run dry, and for weeks the farmer hauls water for his house and his 
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MEDIUM LOW WATER, 
stock, while his corn burns in the field and he cries to heaven to break 
the drouth. 

From the great tracts of recently reclaimed ‘* marsh’’ which, al- 
most bordering upon the great lakes, yet are drained into the head- 
waters of Ohio tributaries, down to little swales and ponds pocketed 
in the southern hills,—everywhere, with axe, ditch, and under-drain, 
the dweller in the land has been feverishly busy exaggerating topo- 
graphical dangers, quickening the soil’s too great tendency to shed 
the rains, heightening the evil effects of the seasons’ inequalities, 
until, in a region where the annual rain-fall is over 40 inches, an ade- 
quate water-supply the year around is hard to obtain; and a city 
which sees the river rioting through its streets in early spring cannot 
find in the same stream a sufficient volume of flow to secure a supply 
of wholesome water for its citizens in the late summer. 

‘The components in the problem, then, appear to be four: pecul- 
iarities of topography, difficulties of geological formation, defects of 
climate, and delinquencies of man. 

Diagnosis, however, is only useful as it affords suggestions for relief. 
The crying need is not for an answer to the question: ‘‘ Why do 
floods occur?’’ but to the more practical one: ‘‘ How can floods 
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RAILROAD TRACKS ARE FLOODED, 


be prevented ?’” and we may at once answer: ‘* of by control of 
the main streams.’’ It would be as easy to control an exploding 
boiler or extinguish the forest fire which is sweeping half a State. But 
the management of the tributaries would be an affair of much less 
difficulty, and perhaps a feasible undertaking. Their extreme rise, 
even in the more important and navigable lower reaches, rarely 
equals 20 feet; their flood planes are limited and, on account of the 
frequency of their overtlow, not extremely valuable. 

It would not seem impossible to devise a system of dams and locks 
by which the greater portion of the freshet in the minor rivers could 
be retained in great semi-natural reservoirs, and an important double 
purpose thereby be served: first, the avoidance of the successive dis- 
charges of tributary tlood-waves upon the very crest of the flood-wave 
in the main channel,—the condition by which disastrous freshets in 
the great cities are now generally occasioned ; second, by the gradual 
liberation of the stored waters, the maintenance of a navigable stage in 
the principal stream for a much longer season than the present average. 

The scheme seems a daring one, but is most strongly advocated by 
Mr. C. Ellet, Jr., in his work on the Ohio and Mississippi rivers. He 
finds no important engineering difficulties to be overcome, and con- 
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siders cost unimportant in comparison with the enormous resultant 
saving and gain. 

In considering the suggestion, it must be remembered that it is 
not the entire freshet which must be penned up, but only that portion 
of it which causes the last disastrous rise. In the Ohio at-Cincinnati, 
for instance, a rise of fifty feet does comparatively little damage ; it is 
the additional ten teet, raising this stage to sixty, that change an in- 
convenience into a calamity. 

But perhaps the most really feasible amelioration is to be found by 
going still further back,—to conditions affecting the watershed itself. 
Reforestation, such as that suggested by Mr. Gifford in his admirable 
paper on ‘* Forest Fires,’’ in THRE ENGINEERING MAGAZINE for 
November, 1894, would exert a marked beneficial intluence; for, 
apart from the much debated effect on climate, every little forest patch 
would be a natural reservoir, retaining the water in its deep mould, 
retarding with its roots the rapid surface wash, and to some extent 
checking by its shelter the unduly rapid thaw of the snow. And, in 
the replanted timber and that now standing, let the natural under- 
growth come up again: for, apart from any consideration of preserva- 
tion of flora and fauna (aspects which the practical farmer might 
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HAVOC IN THRE LUMBER YARDS, 


consider foolish sentiment), its destruction, as Mr. Gifford ably shows, 
is bad husbandry, worse forestry, and worst of all for conservation of 
water-supply. 

But perhaps most is to be expected from a readjustment of the 
artificial drainage system. If the farmers, warned by repeated burning 
drouths of past years, would but recognize that water is a commodity 
of inestimable value and least procurable when most needed, but to be 
had for the gathering if sought in time,—nay, that it hardly needs to 
be gathered, but will collect itself, if the most simple means be pro- 
vided ; if, instead of hurrying the precious spring rain off the land, 
every man or each small company of neighbors would store some of it, 
at least, ev the land,—they would become wise conservators, not only 
of their own best interests, but also of the property and safety of 
dwellers along the streams hundreds of miles below them. 

There need be no interference with the reclamation of swamp 
grounds; but the water should, wherever possible, be gathered into 
small reservoirs, instead of discharged directly into the nearest stream. 
The expense would generally be less than that required under the 
present plan; the sacrifice of land would be trifling—perhaps no 
greater than that now required for ditches; but in any event, with 
wheat bringing less than 50 cents and three crops in his barn, the ag- 
riculturist of the central States might perhaps afford to spare an acre 
or two of his wheat land, especially if by so doing he could protect the 
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THE BUSINESS OUTLOOK RATHER CHEERLESS, 


rest. For, in many cases, with but small expense, a simple irriga- 
tion system could be devised in connection with the small reservoir 
scheme, and many a precious crop, which now burns in the ground, 
could be saved through the conservation and application of the rain- 
fall to its natural use,—the refreshing of the earth throughout the 
year. 

The possession of a small pond on the farm could also add ma- 
terially to the comfort and the income of the owner. — It might provide a 
supply of ice sufficient, —not only for his own use, but for sale.* It would 
water his stock the year around, to the saving of his time, his muscles, 
and his well. He might add ducks and geese to his barn-yard fowl, 
or, without expense, indulge in the luxury and incidental profit of a 
private fish-pond ; and his kitchen- or market-garden, if he have one, 
would be saved from the destruction which now so often overtakes it 
when the well runs dry and it is barely possible, even with long haul- 
ing, to procure enough water for the stock and for domestic use. 

In these multiple small reservoirs, it seems to me, lies the greatest 
and speediest hope. ‘The plan has not the scope of Mr. Ellet’s stream- 
control, in that it offers no possibility of subsequent maintenance of a 


* A toot of ice on a pond f acrein extent is about 1100 tons. 
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navigable stage in the rivers; but it would perhaps deal quite as effi- 
ciently with that sudden overwhelming excess of precipitation which 
furnishes the highest and most destructive element of the flood. 

It would, at all events, work most harmoniously with Mr. Ellet’s 
plan in checking the highest winter freshets, and it would in no way 
diminish the summer volume of the rivers, which is derived from deep 
drainage and not trom surface flow. ‘The beauty of the arrangement 
is that it would directly and munificently reward those who put it into 
effect, and that each particular enterprise would call only for individ- 
ual decision and would come within the reach of private means, while 
the larger system of control would be almost or altogether a national 
undertaking, requiring a public appropriation and no doubt arousing 
a powerful organized opposition. It may and probably will come— 
‘*some day ’’: reforestation and readjustment of drainage can begin 
to-day, 

Geologic formation cannot be changed; climatic conditions are 
to be altered slowly and slightly, if at all; but the effects of topogra- 
phy can be enormously modified by a conjunction of minute changes, 
and the defaults and errors of man’s work can be corrected, until such 
a paper as this shall be no longer possible, because there will no longer 
be any ‘‘ Floods in Western Rivers.’’ 


THE GAS WORKS FLOODED. 
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THE CONQUEST OF STEEL OVER CAST IRON. 


By Horace L. Arnold. 


“HE constant improvements in steel manufacture, and our vast 
natural resources in the way of ore and coal, coupled with the 
eager competition of steel makers in search of a market for 

their product, have brought the price of wrought steel in the form of 
superbly-finished round bars and plates to such a point as to give the 
manufacturer of small metal wares a new constructive material. 

Until within a very few years the manufacturer who wished to in- 
crease strength and decrease weight in the very large line of manutfac- 
tures sold to builders, house finishers, and housekeepers by the sub- 
stitution of wrought metal for grey iron was confronted at the out- 
set by an almost prohibitive increase in the cost of structural material. 

So great was the difference in price between what was known as 
‘* Norway ’’ iron in the sheet and small castings that the manufacturer, 
although well aware of the advantages in many cases to be gained by 
commencing his operations with metal in the sheet rather than melted 
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PLATE III. 


plate could be had at from 9 to 12 cents 
per pound in lots of from 500 lbs. to a 
ton; and ‘‘gun rods’’ from, say, 41% 
to 6 cents. But, with wrought-metal 
at these prices, grey iron was the cheaper 
material. Now bright steel strips rolled 
inside five-hundredth limit can be 
bought for 2'4 cents, and a rod drawn 
to within a thousandth limit at a cor- 
respondingly low rate. ‘These materials 
are even better than the old ‘* Norway ”’ 
and ‘‘ Juniata’’ irons, and can be cut, 
formed, and cold forged into the most 
fantastic distortions without loss of 
strength. ‘This new material, made a 


_ new factor of economical production by 


its low cost, is steadily displacing foun- 
dry work in small manufactures, as steel 
beams have already almost entirely dis- 
placed cast-iron columns in building 
structures. 


iron in the founder’s 
ladle, and by continu- 
ing with the punching 
press, drop hammer, 
and tumbling barrel 
rather than the mould- 
er’s flask, the pickle 
tub, and finishing 
tools constantly de- 
stroyed by the hard 
edges of small cast- 
ings, was forced, if he 
wished a better result 
than could be obtained 
from rough parts, to 
unduly reduce the 
weight of the sheet- 
metal production to 
meet the selling price 
of the grey-iron ar- 
ticle. Stripped and 
pickled ‘* Norway ’”’ 
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There can be no question as to the superiority of our small grey- 
iron castings. We have perfected the art until the every-day output 
of some of our foundries has as fine a skin and is as perfect in minute 
details of outline and ornament as the German cast-iron jewelry so long 
celebrated as the finest example of the moulder’s produtt. At the 
North Cromwell foundry, for instance, between Hartford and Middle- 
town on the Connecticut river, the work reaches sucha close approxi- 
mation to perfection in the points of uniformity of size, smoothness of 
surface, perfection of outline to the entire exclusion of fins and sprue 
marks, and uniform texture of metal, as to fill every requirement in 
the way of assembling and finishing the extremely ingenious and often 
quite complicated toys which are the principal product of that pictur- 
esque and peaceful hamlet, the name and existence of which are hardly 
known outside of the dealers in its wares. Not only do we produce 
grey-iron castings which are fine and perfect, but we make them at an 
extremely low price. | The North Cromwell foundry ships such wheels 
as are put under the familiar tin toys to the German and French toy- 
makers. ‘These wheels are marvels of delicate casting, from a hundred 
to a hundred and fifty wheels to the pound according to the size, with 
a hole drilled accurately in the centre of each wheel. These were 
sold in the times of our highest prices at 11 cents a pound. All of this 
work is hand-moulded, and one boy will put upa hundred or a hundred 
and twenty snap flasks fora day’s work, each containing twelve mop-head 
parts with a large core in every piece, ata wage of 75 cents or $1.00 for 
the moulding of the entire twelve or fourteen hundred pieces. With 
such a low labor cost and such perfection of product, it is not a matter 
of surprise that manufacturers of small articles should naturally turn to 
castings as the cheapest and best material for the basis of their product. 

In the important class of locks and hinges our grey iron castings 
revolutionized the methods of manufacture, and overcame the preju- 
dices in the minds of users against the fragile material, grey iron, as 
compared with the wrought-metal structures previously in exclusive 
use. We are yet the producers of enormous quantities of cast-iron 
door-locks, the factories at New Britain, New Haven, and South Nor- 
walk employing thousands of hands in fine factories in the production 
of really excellent locks, in which, curiously enough, the English and 
German lockmakers’ choice of materials is exactly reversed; they 
made the lock-case and bolts of wrought metal, and used a cast-metal 
key, while we cast the case and bolts, and in a very large class of 
work even the lock-tumblers as well, but use a wrought-metal key, a 
flat steel key, which we first inserted in a cut in a barrel forming part 
of the lock to make it turn smoothly and easily, but later built up 
around the bit to secure a good turning action. 
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We made grey-iron castings much stronger, weight for weight, 
than had ever before been commercially known. ‘To such perfection 
was the art of mixing and melting iron brought that our small grey- 
iron castings would bend a long way before breaking, and at the same 
time have great stiffness and elasticity ; so that we really make good 
durable work with our cast-iron substitute for wrought metal, which 
was, until quite recently, the final resort where the lowest cost of pro- 
duction must be had. 

We have now, however, reached a market price for sheet steel, cut 
in strips to suit the purchaser’s needs and rolled very accurately to 
thickness, which threatens the supremacy of grey iron as the chief fac- 
tor in low-cost production of small manufactures. ‘The utmost efforts 
of the foundryman fail to bring the price of fine castings to 214 cents 
per pound. Indeed, it requires extreme care in every detail to bring 
the first cost of fine castings, such as are used in locks, casters, and 
house trimmings, much below 2'5 cents per pound. Although patterns 
are made and gated with the utmost skill, and used in connection with 
snaps and matches of incredible convenience and perfection, so that 
the patterns ‘* jump out of the sand themselves,’’ as moulders express 
their easy and perfect leaving of the flask, there are still large and 
unavoidable expenses attending the production and use of small grey- 
iron castings. In spite of the best efforts of the melter, there is a con- 
siderable percentage of loss of stock in the cupola; no matter how 
diligently the riddle is used, there is another small loss on the floor ; 
and, though the sand is so fine and the skin of the casting so perfect 
that the work comes almost clean when shaken out, it must all 
be handled over the wheel and through the tumbler. Patterns are 
expensive, and must be kept up; oil matches require some atten- 
tion; and there is a far higher grade of handicraft skill required of 
the moulder than of the rolling-mill hand and press feeder. All of 
these small factors unite to prevent the reduction of the cost of small 
grey-iron castings much below that obtained with present methods, so 
that, with sheet steel at 2'; cents per pound, and our present skill in 
die-making and the very great excellence of our presses, it is doubtful 
if any small wares can be made more cheaply in grey iron than in 
steel. 

At first sight this proposition seems absurd. Grey iron lends itself so 
readily, through its fluid condition, to the acquirement of any desired 
shape that the mind at once turns to that material when an article of 
complex figure is presented for construction. <A ladleful of melted 
iron fills the intricacies of a properly-prepared mould with no greater 
power requirement than is furnished by ever-present gravity, and 
demands no greater resistance to confine it during the forming of its 
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contour than is afforded by the loosely-cohering sand of the mould ; 
sheet steel, on the contrary, offers very great resistance to changes of 
form, and the shaping of it requires powerful machines with tools and 
forms of tempered steel to give and resist the effects needed to force 
this stubborn material into the thousand various complicated shapes 
demanded by small metal wares for general use. 

In many cases, however, there is not much in cost of plant in 
favor of the casting. ‘The patterns may cost, for the grey-iron 
work, as much as, or even more than, the punch and die work tor the 
same piece in sheet steel; and, from this point of first cost of plant, 
the cost is all in favor of the sheet steel, because the mould for the 
grey-iron work must be made anew for each individual piece produced, 
while tens and hundreds of thousands of pieces may be produced in 
sheet steel from one set of dies. Again, the very cheapest labor can 
be used to advantage in punch and die operations, while the grey-iron 
moulder, even on the simplest work, must be skilled and must exercise 
his skill, and, while the moulder may produce in extreme cases, say, 
150 ‘*snaps’’ per day, each containing possibly 50 or 75 pieces, 
making a total of from 7000 to 10,000 pieces per day as his extreme 
production, the press hand may make as high as 150 operations per 
minute, which would give an extreme result of 90,000 pieces in a day 
once through the press ; and, where large quantities are produced, 
automatic feeds are substituted for hand feeding of the presses, so that 
in the cutting rooms, for instance, of some of the Waterbury brass 
mills one man and a boy keep a large number of presses in constant 
operation, at an expense so small as to be hardly appreciable for each 
piece cut. 

Nor need these press operations be simple in their results. 

Hitherto mention has been made only of the press or punching 
machines as a factor in wrought-metal shaping, but within the last few 
years the header has had its blows increased from one to two or three 
in acycle, and cold forging by means of light quick blows has been 
brought to a point of perfection which gives it unlimited powers in 
seemingly widely differing directions. ‘lo these may be added the 
riveting machines for cold work, also operating on the general plan of 
very light quick blows, which move steel in any direction and to any 
extent without hardening the metal ; indeed, the effect of the cold 
forging seems to be to anneal the stock, so that tool steel drawn out in 
the cold forging machine may be tied in knots drawn up close without 
a sign of fracture. 

With these aids at hand, and with perfect stock of any width and 
thickness,—or, if round, of any length and diameter,—the suprem- 
acy of grey iron for small manufactures is not only threatened, but has 
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already, in important lines of manufactures, been attacked and over- 
thrown. 

A few examples may be instructive to those who have not con- 
sidered the matter of wrought-steel uses in small manutacturing. 

A caster for use under furniture is one of the articles inseparably 
associated in the mind of the hardware dealer with the use of cast 
metal as a material. ‘The strong fork and the substantial wheel cer- 
tainly sce more suitably construeted of castings than of any possible 
shape into which sheet-metal can be distorted : yet that such is not 
the case is very clearly evident from the example in plate 1, which 
shows a sheet steel caster and the construction of its sheet-metal wheel, 
made by the Standard Caster and Wheel Company under the direction 
of Mr. Ek. G. Hoffman. ‘This caster is chosen as an illustration of the 
new uses of sheet steel, because a caster, from the shape of its wheel- 
fork and wheel, would seem a very unpromising subject for improve- 
ment by the substitution of press work for foundry work, and because 
of the consequent very high degree of constructive talent shown in 
this commercially successful change. ‘The general appearance of the 
complete caster is shown in the engraving to be quite similar to a 
cast-iron caster with the broad-faced wheel which is essential to a 
good tread on soft material ; the view given does not show the ball 
bearing, which makes this caster swivel with an ease hitherto unap- 


proached. ‘The construction of the wheel is particularly ingenious ; 
all the parts are shown, and also a section of the wheel members as- 
sembled for closing, and a sectional view of the closed wheel. ‘This 


wheel is made of four pieces; two cups, which are placed mouth to 
mouth to form the outer wheel surface, are internally grooved close to 
the edge in their single forming operation, and the two fifteen-toothed 
dished inside supporting plates interlock with each other and with the 
grooves in the outer wheel-cups, as clearly shown in the assembled 
parts section. In this form the wheel is placed at the mouth of a 
tapering die, through which it is forced by a single stroke of the 
press, with the effect of reducing both the flare and the outer diameter 
of the cups permanently, and thus causing the teeth of the interlock- 
ing internal supporting plates to grip the internal flanges of the 
cups and unite them firmly, while the internal supporting plates are at 
the same time put under a permanent compression load, which makes 
them very strongly resist deflection effects caused by the face of the 
wheel travelling under a heavy load over resistances of limited area. 
Despite its small size and humble use, this Hoffman caster wheel 
must justly rank among the finest examples of sheet-steel construction ; 
it is difficult to determine whether the simplicity of its construction 
methods or the ideal stress conditions of the finished article should 
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most command 

admiration. As 
' to the whole cas- 
ter, it meets the 
old cast-iron ar- 
ticle price, 
while its vast su- 


| 

periority at all 

| points of value 

PLATE V, it an almost ex- 


clusive demand among large users. 

Plate II shows articles produced in Brooklyn, N. Y. The French 
were the originatorsof the drawing press and the vast line of manu- 
factures which depend on the use of that tool, and Mr. C. F. Vieillard 
appears to be endowed with the racial aptitude for manipulating sheet 
metals in a very marked degree. An evidence of his ability is seen 
in the sheet-steel drive chain which enters the automatic cutting, 
forming, and assembling press, in the form of a steel strip of the width 
of the finished chain, and comes out in the form shown at A, 
with its weight unchanged, but tortured into the familiar form of the 
open-link drive chain, at the rate of thirty or thirty-five links per min- 
ute, a speed of forty links per minute being possible. Plates III and IV 
show a cash-register entirely of sheet steel, a substitution throughout 
(except the dial hand) of sheet steel for grey iron. 


Plate V shows two ladder-like frames connected by a number of 


side links and held in certain relative positions by a long coiled spring. 
Two of these structures are shown: the under one is a cast-metal 
structure ; the upper one is the sheet-metal substitute. 

B, Plate II is a hame fastener of sheet steel. 

C, D, and E nae 
are the top and 
bottom parts of a 
whiffletree plate 
and their con- 
tained intermedi- 
ate ring, a sheet 
steel and wire sub- 
stitution for mal- 
leable iron, as in 


the case of the 
Plate VI shows PLATE VI. 
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different views of the mechanism of the familiar ** Stolwerck ’’ coin- 
controled vending machines ; these are comparatively large mechan- 
isms, and apparently very suitably made of grey iron; the reduction 
in cost and the superiority of action obtained by replacing the cast 
iron with sheet steel were so great that the wrought-metal structure is 
now in exclusive use. 

The caster wheel and the drive chain were selected as examples of 
elaborate results obtained by simple and highly instructive exhibitions 
of great ingenuity ; the other examples may be said to be chosen at 
random from among thousands of articles which show that the change 
from grey iron to wrought steel is not confined to isolated cases. ‘The 
change is organic, and cannot be otherwise than permanent. The 
American manufacturer who wishes to compete on the most favorable 
terms with the cheaper labor of other countries in the production of 
small articles must look to the Bessemer converter rather than to the 
grey-iron cupola as the womb of his work. 

As to the weight-limit of the cold cut, drawn, formed, and forged 
piece, that is a figure which has not yet been fixed, and which may be 
expected to increase year by year for a long time to come. Simple 
forms of considerable size may be very readily made without heating the 
stock. ‘The precise economical weight-limit for cold-made steel work, 
the exact point where heat can profitably be called in to lessen the 
cold metal resistances, must, it seems, depend largely upon the shape 
to be produced. 

Of the dominant importance of wrought steel as a material in 
small manufactures there can be no question ; and the establishment 
making most use of wrought steel must certainly be held, in the par- 
ticular of choice of material, to have the greatest expectation of suc- 
cess. 
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ELECTRIC POWER IN SOUTHERN COTTON 
MILLS. ‘ 


By A. McKissick. 


HE development of the manufacture of cotton into yarns and 
cloth in the Southern States during the past fifteen years has 
been marvellous. Almost every town in the cotton-growing 

States has one or more cotton mills, and in many instances we find 
factory-towns springing up as the necessary consequence of the loca- 
tion of a cotton mill in an unsettled region. At first only coarse 
goods were manufactured, but now mills are being built for the manu- 
facture of fine goods, in direct compefition with the fine goods of the 
Northern mills. 

The South has many advantages over the North in cotton manu- 
facture, such as favorable climate, cheap fuel, proximity to cotton, 
cheap building materials, low prices for sites, water, or steam, lower 
rates of wages paid to a good class of help fast becoming skilful, 
longer hours per day, and more working days per year. ‘The great 
advantages of the South for cotton manufacture have caused New 
England mill men to turn their eyes to the South, thus inaugurating 
the movement of the ‘‘ mills to the cotton.”’ 

The development made in the manufacture of cotton goods in the 
South proves conclusively that she has the enterprise, the energy, and 
the engineering and mechanical skill to seize her opportunities. ‘The 
South, during the past year, has increased her spindles over 250,000, 
the greater part of this increase being in four States,—z7z., the Caro- 
linas, Georgia, and Alabama. ‘The table on the next page, taken from 
the Manufacturers’ Record, shows the growth since June, 1880, the fig- 
ures for 1894 including enlargements of mills and new mills under con- 
struction, 

The following table, also from the Record, shows the relative 
growth of the consumption of cotton in Northern and Southern mills 
since the season 1886-87 : 


Northern Mills. Southern Mills, 
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June, 


Alabama ...... 16, 49,432 
Georgia, ......| 40 198,656 
: Kentucky......| 3 9,022 
Maryland......| 19 125,706 
Mississippi s 18,508 


North Carolina... 49 92,385 
South Carolina,.) 14 $2,334 


Tennessee......| 35,736 
Virginia,...... 8 44,340 
Arkansas... . .. 2 2,015 
Louisiana, ..... 2 6,096 
Florida, . . I S16 
Texas. ... 2 2,648 

180 667,754 


June, 18go, 
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Dec. 31, 1894. 


Spindles, Looms, 


30 204,458 4,019 
69 592,704 13,522 

8 54,088 748 
22. 176,786 3,520 
10 62,678 1,894 


158 743,299 14,376 
ol 730,590 20,004 
128,066 2,539 
13 120,444 3,483 
5 16,640 220 
7 55,132 1,495 
| I $5400) 
14 77.514 2,385 


a 
Looms. = Spindles, Looms = 
a a 
$63) 13 79,234 1,692 
4,493 53 445,452 10,459 
5 42,942 677 
2,425, 15 158,930 2,965 
644, 9 57,004 1,352) 10 
1,790 91 337,786 7,254 
1,076 34 332,784 8,546) 
$18 20 97,524 2,043 
1,322) 9 94,294 2,517 
28} 2) ) | 
120) 2 
| 66,980 1,726 
701 | 
| = 
14,323) 25 


1,712,930) 39,2311425 3,023,859 68,205 


Up to the beginning of 1894 the power for cotton mills was pro- 


duced either from steam engines or turbines. ‘The question as to 


which should be adopted depended altogether on circumstances that 


varied for different cases. 


In a great many towns and cities in the South the question of 


railroads. 


water or steam did not come up for consideration, for the reason that 
there was no available water power convenient. 
power may be available, it must satisfy these conditions: (1) the 
volume of the stream and the fall must be sufficient to guarantee the 
amount of power required ; (2) there must be railroad facilities ; (3) 
the stream must have a sufficient water-shed to supply the volume of 
water needed through the dry summer months; (4) there must be a 
convenient and satisfactory site for a mill that will not require excessive 
excavations and foundations ; (5) it must be possible to build the dam 
at reasonable cost. With an available water power, the facts to be 
considered in solving the problem of steam or water are principally 
these: (1) cost of steam plant, and operating expenses; (2) cost of 
turbine plant, and operating expenses ; (3) difference between cost of 
excavations and foundations for the mill located at the water power and 
at the point where steam will be used; (4) transportation expenses to 


In order that a water 


With these facts ascertained, the question, then, is which is the 
‘greater, —the operating expense of the steam plant, or the interest on 
the difference between cost of erection of the mill building at the 
water power and at the point to be selected in case steam is decided 
upon, plus the interest on the difference between cost of the turbine 
plant and that of the steam plant, plus the operating expense of the 
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turbine plant. ‘These are the main facts to be considered. The ten- 
dency of mill men in the South is to use water power, if possible ; and 
there are many successful mills to-day using water power, which are 
located from one to three or even more miles from a railroad. 

Electricity has developed to such an extent in the last few years as 
an agent for transmission of power that mill men have begun to realize 
that in some cases there are many advantages to be gained by its adoption. 

The first case of adoption of electricity in the South as a means 
of transmission of power for a cotton mill is that of the Columbia Cot- 
ton Mills at Columbia, S.C. In this case the mere transmission of 
power is of trifling importance, as the distance is only a few hundred 
feet. ‘The turbines in the power house are supplied with water from 
the recently-developed Columbia Canal, and, on account of the loca- 
tion of the canal at this point, it would have been utterly out of the 
question to use direct belt transmission from the turbines. The ques- 
tion, then, was whether to build the mill nearer the turbines and use 
rope transmission, necessitating, however, excessive excavations ; or to 
place the mill where it is now located,—on a comparatively level site, 
—and use electrical transmission. ‘The latter was decided on, and 
the mill started successfully in April, 1894, and has been running since 
that time without the slightest hitch. 

This plant consists of two 750-h. p. generators direct-coupled to 
horizontal turbines, running at a speed of one hundred and eight revo- 
lutions per minute. ‘This low speed was necessitated by the low head 
and the desire to dispense with the loss of efficiency due to belting. 
The line is carried in an underground conduit to the mill, and there 
is distributed in conduit tubing to the various floors of the mill, 
where are located seventeen 65-h. p. motors, suspended in an inverted 
position, so as to take up the minimum of space and permit of direct 
belting to the short sections of shafting driven by individual motors. 
‘These motors have no moving contacts of any kind, and regulate 
within two per cent. in the matter of speed. This plant is of great 
importance as exhibiting the application of electricity in the distribu- 
tion of power in small units. There are no long lines of shafting in 
this mill, no large belts or pulleys, and each room is independent of 
every other. 

As to the question of difference in efficiency between electrical 
transmission and transmission direct from turbines or steam engines by 
means of ropes or belts, it must be borne in mind that, when electrical 
transmission is used, the motor is placed where the power is needed, 
there are no long lines of shaftings or long belts connecting the shaft- 
ings of different floors, and, when direct transmission from turbine or 
steam engine is used, the whole system is made up of long lines of 


ag 
ay 
‘ 
i 
if 
| 
t 
i 
if 
4 — 
| 
‘ 


1066 ELECTRIC POWER IN SOUTHERN MILLS. 


shafting, connected by belts extending from floor to floor, thus involv- 
ing heavy friction losses. Reference is made to the following table 
compiled by Mr. J. J. Flather, giving the names of firms, the nature 
of their work, total horse-power use, horse power required to drive 
shafting, and the percentage of total power required to drive shatting. 


Horse Percentage 
Potal power re of total pow- 
Name of Firm Nature of Work. Horse quired to) er required 
Power. drive to drive 
shatting shatting 
J. A, Fay “ Co, Wood Working Ma 
chinery...... 100 15 15 
Union Tron Works.......... Engines and Mining 
Machinery ...... 400 95 Py 
Frontier Tron & Brass Co... Marine Engines... . 25 32 
Baldwin Locomotive Works. Locomotives........ 2500 2000 
W. Sellers & Co. (One Dept.) Heavy Machinery... 102.45 40.89 
Pond Machine Co.......... Machine Tools... .. 180 75 
Vale & ‘Towne Co... ....... Cranes and Locks 135.05 49 
Ferracute Machine Co, ...... Presses and Dies 35 Il 
Bridgeport: Forge Co... .... tleavy Forgings... . 150 75 .50 
Hartford Machine Screw Co., Machine Screws, . . 400 100 25 


It will be noticed that the power required to drive shafting for 
these cases varies from 15 per cent. to 8o per cent., the average 
being 38.6 per cent. Mr. J. ‘T. Henthorne, in a paper read before 
the American Society of Mechanical Engineers, states that the friction 
of the shafting and engine in a print-mill should not exceed 19 per 
cent. of the full power. Out of 55 examples of a miscellaneous char- 
acter which he has tabulated, 7 cases are below 20 per cent., 20 vary 
from 20 per cent. to 25 per cent., 15 from 25 per cent. to 30 per 
cent., 11 from 30 per cent. to 35 per cent., and 2 are above 35 per 
cent., while the average of the total number is 25.9 per cent. Mr. 
Barrus, speaking of this subject, quotes 8 cases, the data of which were 
obtained from tests made by himself in various New England cotton 
mills, in which the minimum percentage was 18 and the maximum 
25.7, the average being 22. At the Columbia Mills 85 per cent. of 
the power produced by the turbines is delivered to the shaftings, 
which, as I have said, are very short, have no large belts or pulleys, 
and, consequently, cause very little friction loss, so that we can 


_ safely say that the efficiency of electrical transmission of power for the 


Columbia Cotton Mills, if not greater than, is certainly equal to the 
efficiency obtained by using belt or rope transmission in the average 
cotton mill. 

The new fine goods mill that is being put up by the Pelzer Manu- 
facturing Company of Pelzer, S. C., furnishes another example of the 
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practical application of electric power. Mills Nos. 1 and 2 are driven 
by turbines, and No. 3 by a steam engine. ‘These mills are on the 
Saluda river in Anderson Co., S. C., and are connected with the 
Columbia and Greenville Rail Road by a spur about '. mile long. 
This company, desiring to add another mill, decided to make use of a 


waterfall about 2! miles lower down the river that has a capacity of 


about 5000 h. p. [tt would have required heavy expense for excavations 
and foundations to have built the mill near enough to use either belt or 
rope transmission ; so, after taking everything into consideration, it 
was decided to locate the mill near the other mills, where a good site 
could be tound convenient to the spur from the railroad, and transmit 
the power necessary to operate the mill from the water power about 
254 miles distant. ‘he dam which is now being built will have a 
capacity of 5000 h. p., and the new mill will be 505 ft. long, 128 ft. 
wide, and 4 stories high. Its capacity will be 50,000 spindles and 
1700 looms, and only fine goods will be manufactured. 

At the power station there will be three 1ooo-h. p. generators, con- 
nected direct to three horizontal turbines, running at a speed of 166 
revolutions per minute. ‘The engine that is running mill No. 3 will 
be replaced by a 4oo-h. p. synchronous motor. ‘The new mill will 
require for its operation two 50-h. p. motors, four 75-h. p. motors, 
fourteen 110-h. p. motors, and one 20 h. p. motor. ‘l'welve hundred 
16-c. p. incandescent lamps will be used for lighting the new mill, 
requiring 120 h. p. ‘The guaranteed efficiency of this plant from tur- 
bine shaft to motor shaft is 80 percent. ‘The largest belt in use in the 
mill will be 8 in. wide, and the largest pulley 30 in. in diameter. 
Every room is independent, and any one room may be operated with- 
out necessitating the running of long lines of shafting. ‘The gener- 
ators and motors are practically the same as those in the Columbia mills. 

The advantages gained by using electrical transmission for this 
mill are as follows: (1) the location of the new mill at a good site, 
thereby saving heavy expense for excavations and foundations ; (2) 
the mill will be near the spur from the railroad, thus saving the build- 
ing and maintaining of a railroad about 3 miles long and the opera- 
tion of the same; (3) the proximity of the company’s offices, and 
hence greater convenience to the officers of the mill; (4) the saving 
of the duplication of the mill village conveniences, such as churches, 
schools, stores, lyceum, halls, etc.; (5) the mills, being near together, 
will be better managed than they would be if separated ; (6) the replac- 
ing of the steam engine operating Mill No. 3 by an electric motor, 
thus saving the company an annual consumption of over 3000 tons of 
coal, or very nearly $10,000. 

In this plant there will be very little difference in efficiency in 
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consequence of the employment of electric transmission. Where the 
water power is abundant, as in this case, the question of a small dif- 
ference in efficiency is not of much importance. ‘The saving in the 
cost of building the mill where it is now located over what would 
have been the cost had it been built near enough to use belt or rope 
transmission, added to the saving of the cost of building a railroad 3 
miles long and the saving of the cost of belts connecting different 
lines of shafting, very nearly equals the cost of the generators, motors, 
line, and lamps for lighting the mill, including the 4o0-h. p, motor 
tor Mill No. 3. 

The power transmitted by electricity for the operation of this mill 
is More economical than if it were generated by steam engines. Re- 
ferring to a table showing the comparative cost of steam power devel- 
oped in engines of different types, gotten up by Dr. Charles E. 
Emery of New York, we obtain the following data on compound 
low-speed condensing engines,—the kind that probably would have 
been used if steam power had been adopted. Friction loss of engine, 
It per cent.; pounds of coal per indicated horse-power per day of 11 
hours (allowing for starting and stopping fires), 26. ‘The coal as- 
sumed is a fair average, based on an evaporation of 8% lbs. of water 
per pound of coal. 

In order to have sufficient power to operate this mill, an allow- 
ance would have to be made for engine and shafting friction. ‘lak- 
ing the friction loss of the engine trom the table,—z7s., 11 per cent., 
—and assuming that the friction of one shafting (outside of the shatt- 
ing to which the different machines are belted, thus putting the com- 
parison on the same footing in both cases) increases this to 20 per 
cent., we would have to have an indicated horse power of 3000. 
The daily consumption of coal would then be 78,000 pounds, or 39 
a yearly consumption (assuming 308 working days) of 12,012 


tons, 
tons. Assuming a price of $3.25 per ton delivered at the mill, this 
consumption would amount to $39,000. Now, if the interest on the 
cost of the dam, turbines, power station, generators, line, transform- 
ers, and motors, minus the cost of the steam plant, including chim- 
neys, stacks, buildings, etc., exceeds this sum of $39,000, electrical 
transmission would evidently be out of the question. But, as a 
matter of fact, the interest on the cost of the complete turbine and 
electrical plant, including generators, motors, lines, etc., minus the 
‘cost of the steam plant, assuming 6 per cent. interest, would not 
amount to one-third of the cost of the coal consumption. 

After considering every phase of the question, the conclusion 
must be drawn that the adoption of electrical transmission by this 
company was decidedly a step in the right direction. 
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WITH AN INDEX TO THE LEADING ARTICLES PUBLISHED CURRENTLY IN THE TECHNI- 
CAL JOURNALS OF THE UNITED STATES AND GREAT BRITAIN. 


HE aim in this Review and Index is, (1) to give coneisely written expert reviews pf those articles of 

yi the month which are deemed of most importance ; (2)to supply a carefully classified Index to all 

the leading articles published currently in the scientific and industrial press of the United States 

and Great Britain; and (3) to afford, through our Clipping Bureau, a means whereby all or any portion 
of this literature may be easily procured. 

We hold ourselves ready to supply—usually by return mail—the full text of every article reviewed or 
indexed, aud our charge in each case is regulated closely by the cost of a single copy of the journal from 
which the article is taken, The price of a single article is ordinarily 15¢.; those marked *, 30e. ; marked 
+, 45e.; and above this, the price is given just after the number. In ordering from us care should be taken 
to give the number of the article desired, not the title alone. 

The entire Review is conveniently clas-ified into the recognized divisions of applied science—every- 
thing pertaining to “ Architecture and Building ’’ appearing under that heading, while ‘* Civil Engineer- 
ing” is given under that title, and so on alphabetieally throughout. The titles. addresses, and initials of 
all the journals regularly reviewed are given alphabetically below, but in the body of the Index only the 
initials are given. Other abbreviations used are, [1]=Ilustrated; W=Words. 


Simply fill in the number, and 
of small remittane es, and to for cl cent your address. A stamped en- 
cheapen the cost of articles to | — ~ | velope does the rest. No letter- 
those who order frequently, we 


‘Engineering Magazine Co., New | Whiting is required. 

sell coupons—represented here | This system is strongly com- 

in miniature. mended to our readers. The 
The price of these coupons is eOUPONS need only a trial to de- 

15¢e. each, or fifteen for $2, forty monstrate their great conven- 

for $5, and one hundred for $12. | a | ience and economy. 


THE PUBLICATIONS REGULARLY REVIEWED. 


eer Arena. m.. $5. Boston. BA... .The British Architect. w. 23s. 8d. London. 
AA .....American Architect. w. $6. Boston. ae Brick Builder. m. $2.50. Boston. 
AnAA..Annals of Am. Academy of Political and BGS....Bul. Am. Geog. Soe. q. $5. N.Y. 


Social Science. b-m. $6. Philadelphia. BIS. ..Bul. Am. Iron and St. Asso. w. $4. Phila. 


AAn.... American Analyst. f. $1. New York. BJC....Boston Jour. of Commerce. w. $3. Boston. 
A&B....Architecture and Building. w. $6. N. Y. BM. ....Banker’s Mag. m. 188. London, 
ABD....Arch. Build. and Dee. m. $2. Minneapolis. BM A...Bankers Mag. of Australia. m. $3. Mel- 
A CJ....Am.Chem. Journal. b-m. $4. Baltimore. bourne, 


AECU..Asso. of Eng, of Cornell Univ. 1894, Ithaca, BTJ ...Board of Trade Journal. m. 6s. London, 
AERJ.Am. Eng. and Railroad Journal. m, $3. N.Y, BU W...Bul. of the Univ. of Wisconsin. 

pre Am. Geologist. m. $3.50. Minneapolis. CA......Calif. Architect. m. $3. San Francisco. 
AGLJ..Am. Gas Light Journal. w. 33. New York. Can A.. Canadian Arehitect. m. $2. Toronto. 
AJRA..Jour. R’y. Appliances. m. $2. New York. C&B... Carpentry and Building. m. $1. New York. 


AJS ...Am. Jour. of Science. m. $6. New Haven. CE..... Colliery Engineer. m. $2. Scranton, Pa. 
A L....The Architect. w. 26s. London. C Eng....Canadian Engineer. m. $1. Montreal. 
PS eee American Machinist. w. $3. New York. OC G.. ..Colliery Guardian. w. 27s. 6d. London. 
AMC...Amer. Mag. of Civies. m. $3. New York. Geewckaci Chautauquan. m. $2. Meadville, Pa. 
Am M...American Miller. m. $2. Chicago. CM......Century Magazine. m. $4. New York. 


AMB&IW.Am. Man. and Iron World. $4. Pittsburg. CM R...Canadian Mining Rev. m. $1.50. Ottawa. 
AMS.. Aust. Mining Standard. w. 30s. Sydney. Com.....Commerce. w. 36s. London. 


Architectural Record. q. $1. New York.  Cos.... ..Cosmopolitan. m. $1.50. New York. 

A Rev....Architectural Review. s-q. $5. Boston. OR...... Contemporary Review. m. $4.50. London. 
AS _...Ageof Steel. w. $3. St. Louis. CTJ....Chem. Trade Jour. w. 128. 6d. Manchester. 
ASIE .An. of Amer. Soc. of [rri. Eng. 1892-93, |i ee Domestic Engineering. m. $2. Chicago. 
ASME.Am. Soc. of Mee. Eng. m. New York. Tn cvccsas Engineering. w. 368. London. 


The Builder. w. 268. London. Electrical Age. w. $3. New York. 
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EAS ...Eng. Asso of the South. m. $3. Nashville. 
EE .....Electrical Engineering. m. $1. Chicago. 
EEL Electrical Engineer. w, 198. 6d. London. 
EEN Y..Electrical Engineer. w. $3. New York. 


EG _.... Engineers’ Gazette. m. 88. London. 
El....... Electrical Industries. m. $1. Chicago. 
EL ......Electricity. w. 7s. 6d. London. 

El ..... Electrician. w. 248. London. 

EM Engineering Mechanics. m, $2. Phila, 


E Mag ... Engineeriug Magazine. m. $3. New York, 
EMJ....Eng. and Mining Journal. w. $5. N.Y. 
EN......Engineering News. w. $5. New York. 
Eng .....Engineer. «-m. $2.50. New York. 
EngL... Engineer. w. 368. London. 

EN Y....Electricity. w. $2.50. New York. 


EP......Electrical Plant. m. 68, London. 
ER......Engineering Record, w. $5. New York, 


E Rev....Engineering Review. m. 7s. London. 
ERL.....Electrical Review. w. 2is. 8d. London. 
ERN Y..Electrical Review. w. $3. New York. 
ESWP...Proc. Eng. So, of W.Pa, m. $7. Pittsburg. 


i eee Electrical World. w. $3. New York. 

e .. Forum. m, $3. New York. 

The Foundry. m, $1, Detroit. 
a Fortnightly Review. m. $4.50. London. 
FW......Fireand Water. w. $3. New York. 
Fairplay. w. 32s. 6d. London, 


G EM...Gas Engrs’ Mag. m. 68. 6d. Birmingham. 

G &F....Garden and Forest. w. $4. New York. 

The Geol. Mag. m. 18s. London. 

Good Roads. m. $1. New York. 

....Gas World. w. 138. London. 

& V...Heating and Ventilation. m. $1. N.Y. 

Bicone Inland Architect. m. $5. Chicago, 

[ Age....Inventive Age. sm. $1. Washington. 

IE....... Indian Engineering. w. 18 Rs. Calcutta. 

I Eog.... Indian Engineer. w, 20 Rs. Calcutta, 

Industries and Iron. w. £1. London. 

c2s..... [ron & Steel Trades’ Jour. w. 258. Lond 

ICB.....Carpenter and Builder, w, 88. 8d. London. 

{CT......lron and Coal Trades. w. 308. 4d. London, 

(1G.....fron Ind. Gazette. m. 31.50. Buffalo. 

Invention, w. lls. London. 

Ir Age..Iron Age. w. $4.50. New York. 

I R W...India Rubber World. m. $3. New York. 

Iry ......lronmongery. w. 3s. London. 

Industry. m. $2. San Francisco. 

IT R....Iron Trade Review. w. $3. Cleveland, 

JACS..Jour. Am. Chem, So. m. $5. Easton. 

JAES. Jour. Assoc. Eng. Soe. m. $3. Chicago. 

JANE .Jour. Am. Soc. Naval Engineers. qr. $5, 
Washington. 

JFI.....Jour. Franklin Institute. m $5. Phila. 

JGL....Journal of Gas Lighting. w. London, 

JMWA.Jour. of United Metal Workers of Amer- 

ica. WwW. $1. 


JNE W.Jour.N.E.Waterw. As. q. $2. New Loudon, 
JPE.....Jour. Polit. Economy. Chieago. 
JSA....Journal of the So. of Arts. w. London, 

LA......The Landscape Architect. m, $1.50. 

Rochester. 

| Locomotive Engineering. m. $2. N. Y. 
L. H. P..Light, Heat and Power. m, $3. Phila, 
_ Machinery. m. 9x. London. 


MA.. ..Machinery. m. 50cts. N.Y. 
M&B...Manufacturer and Builder. m. $1.50. N.Y. 
S....3 Marine Engineer. m. 7s. 6d. London. 


Met W...Metal Worker. w. $2. N. Y. 
Mill......Milling. m. $2. Chicago. 
Min. R...The Mining Review. w. $2. Denver, 
MIT ...Mining Industry. w. $3. Denver. 

Min W..The Mining World. w, 21s. London. 

MJ. ....The Mining Jour, w, £1.88. London. 
Mo... The Monist. qr. $2. Chicago. 

MR -Manufacturer’s Record. w. $4. Baltimore. 
MSP....Min. and Sei. Press. w. $3. San Francisco, 
MW -Mechanical World. w, 8s. 8d. London, 


Nature. w. $7. London. 
NAR...North American Review. m,. $5. N. Y¥. 
NB .....National Builder. m. $3. Chicago. 
Nineteenth Century. m. $4.50. London. 


NC B...National Car Builder. m. $2. New York, 

NS R....The New science Review. qr. $2. 

Nowest. Architect. m. $3. Minneapolis. 

Paving. & Mun. Eng.m. $2. Indianapolis. 

PA......Progressive Age. s-m. $3. New York, 

P EC P.Proed. Engineer’s Club, q. $2. Phila. 

P Eng...Practical Engineer, w. 108, London. 

Plumber and Decor. m, 68. 6d. London, 

Power. m. $1, N. Y. 

PS M....Popular Science Monthly. m. $5. N. ¥. 

RA ....Railway Age. w. $4. Chicago. 

RC J ...Railroad Car Journai. m. $1. New York, 

REM....Railway Engineering and Mechanics, 
$1. Chieago. 

Railroad Gazette. w. $4.20. N. Y. 

Rof R...Review of Reviews. m. $2.50. New York. 

RP L....The Railway Press. m, 78. London. 

ae Railway Review. w. $4. Chicago. 

R W..... Railway World. m. 5s. London. 

Ry T.. . The Railway Times, £1.58. London. 


S .....,.8tone. m. $2. Chicago. 

SA .....Southern Architect. m. $2. Atlanta. 
Sanitarian. m. $4. Brooklyn. 
ae Science. w. $5. Lancaster, Pa. 


Sec A.....Scientific American, w. $3. New York, 
Se AS ...Scientific Am, Supplement. w. $5. N. Y. 


Se M....Seribner’s Magazine. m. $3. New York, 
Se'Q..... Scientific Quarterly. gq. $2. Golden, Col. 
SE......Stationary Engineer. m. $1. Chicago. 
S Ee ...,Social Economist. m. $1.50, N, 
ee Seaboard. w. $2. New York, 


S In......Stevens’ Indicator. qr. 31.50. Hoboken. 
S JE....Sibley Jour. of Eng. m. $2. Ithaca, N. 
Steamship. m Leith, Scotland. 

S M.....SeientificMachinist.s-m.$1.50. Cleveland,O, 
SM Q..,.School of Mines Quarterly. $2. N.Y. 


SR .. Sanitary Record. m. 10s. London. 
SREN..St. R’y. Elec. News. m. $2. Minneapolis. 
S P......Sanitary Plumber. s-m. $2. New York. 


SKRG....Street Railway Gazette. w. $3. Chicago. 
SRJ....Street Railway Journal. m. $4. New York, 
.Street Railway Review. m. $2. Chicago. 
S V......Safety Valve. m. $1. New York. 

T... ....Tradesman, a-m. $2. Chattanooga, Tenn, 
TATEE.Trans. Am. Ins, Elee, Eng. m. $5. N. ¥. 
TCE Traus. Am. Soc. Civil Eng. m. $10. N. ¥, 
TQ Technology Quarterly. $3. Boston, 

Tr Transport. w, £1.58. London. 

TrA ME.Trans, Am. Ins. of Mining Eng. N. Y. 
TWA...Trans. of the Wis. Acad, Madison, 

W A....Western America. m. $1. Omaha. 

Western Electrician. w. $3. Chicago. 

Westminster Review. m. $4.50. London. 
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ARCHITECTURE & BUILDING 


London Stables. 

THE proper housing of horses has re- 
ceived much attention from the archi- 
tect’s standpoint, and, as a result, these 
useful animals are now provided with 
comfortable and, in many cases, what 
may be styled even luxurious quarters. 
The subject covers many lines of con- 
struction, from compact, neat, and orna- 
mental stables for private owners of 
valuable stock to livery stables, hotel 
stables, and the great street-car stables. 
Probably the cities of the United States 
can furnish as choice specimens of stable 
architecture as the world can supply; 
nevertheless, it is not uninteresting to 
read what Zhe /llustrated Carpenter and 
Builder (Jan. 11) has to say about London 
stables. 

First, as to the number of horses be- 
longing to the working class, not includ- 
ing private carriage and riding horses ; 
there are eighty thousand horses “ working 
for their living in the streets of London. 
Of these, twenty thousand are omnibus 
horses, ten thousand are car horses, fifteen 
thousand are cab horses, and twenty-seven 
thousand are employed in the carrying 
trade. A ruling consideration in the con- 
struction of stables for London horses is 
the great value of the land on which they 
have to be erected. This was not so much 
so in the past, however, when many places 
were suburbs which are now amongst the 
most important parts of London; and 
therefore we find that most of the old- 
fashioned stables—those, for instance, be- 
longing to old-established firms of carriers 
or brewers—are built in a very straggling 
manner and cover a large area of ground, 
Not so the stables of recent erection, 
which, as a rule, have been built in the 
most compact form possible. Thus, in a 
new block built by the Great Western 
Railroad close to its terminus at Padding- 
ton, there are no less than four floors of 
stables, one above the other, the top floor 
being almost as high asthe adjacent hotel, 


with a look-out down on the station roof. 
The headquarters of Messrs Carter, Pat- 
terson & Co., the well-known London 
carriers, are in three floors, one over the 
other, and the London Road Car Com- 
pany’s depot at Fulham, which accommo- 
dates seven hundred horses aid is consid- 
ered the finest in Britain, consists of 
stables in two stories built around a quad- 
rangle. For the handling and management 
of a large stud of horses, stables built in 
such compact forms as these present some 
advantages over old-fashioned straggling 
buildings, as they can readily be divided 
into sections, and thus the work of each 
horse-keeper can be clearly defined. 
Moreover, for light and ventilation, ani- 
mals placed on the upper floors of a Lon- 
don building will generally be better off 
than those whose habitations are on a 
level with the ground. When the housing 
of working horses on a large scale in the 
heart of London first became common, 
these considerations were little regarded, 
and horses were often, for the sake of 
economy, stabled in the basements of 
buildings used for other purposes. Thus a 
portion of the large stud employed by the 
North Western Railroad are housed be- 
neath the railway station at Broad street. 
The newest stables built by the company, 
however, stand on their own ground, and 
are lofty, bright, and airy. The greatest 
objection to stables built on several floors 
is the labor entailed in taking in supplies 
of food and bedding, and in removing 
manure, &c. In most large buildings of 
this type, however, hydraulic machinery is 
provided for these purposes.” 

One of the finest examples of London 
stable buildings is said to be that recently 
erected by the Great Northern Railroad 
close to its station at Farringdon Street, in 
the heart of the city. It accommodates 
two hundred cart-horses. The two upper 
floors only of this building are devoted to 
stables, the basement having been utilized 
for a warehouse, while on the ground floor 
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the railroad carts load and unload as well 
as remain under shelter, the horses being 
housed overhead. This arrangement is a 
healthy reversal of the old-fashioned plan 
alluded to above. The stables are ranged 
around the outer walls of the building in 
the form of a quadrangle, the center of 
which consists of an open well-hole cov- 
ered bya glass roof. This roof is raised 
above the inner walls of the building so 
that an opening is left all around, through 
which a constant current of air passes up 
the well-hole from the street entrance on 
the ground floor. Moreover, each stable 
has windows in its outer wall fitted on the 
hopper principle. Running round the 
well-hole on each floor is a balcony, which 
is approached by two inclined ways, one on 
each side of the building, from the floor 
below. At the top of each inclined road, 
on the balcony, a water-trough is placed, 
so that the animals can be watered easily, 
both on entering and leaving their stalls. 
From each balcony admission is gained to 
the stables on its floor. These are divided 
in each case into seven sections, each of 
which has an opening to the balcony pro- 
tected by a sliding-door. This enables 
each section to be isolated from the others 
in case of necessity, and, as the door slides 
on runners, it is impossible for a horse to 
get foul of them when entering or leaving 
its stall. Each section contains stalls for 
from ten to fifteen horses as well asa loose 
box for sick or vicious animals. The stalls 
are g ft. by 6in. long by 6 ft. broad, and 
the loose boxes average Io ft. by 12 ft. The 
average ground area allowed per horse is 
go ft.,and the cubic space varies from 
1000 ft. to 1440 ft. These dimensions meet 
the requirements of the best authorities on 
the subject. Theinside walls of the stables 
are faced with glazed bricks, which are 
excellent both for light and cleanliness. 
Standing divisions made of pitch. pine are 
provided between the stalls. Swinging 
divisions are, perhaps, better for ventila- 
tion and sanitary reasons ; but large horses, 
such as here housed, are apt to injure 
themselves against these. Each division 
is capped with iron to prevent crib biting, 
and a kicking board of elm, 6 in. wide, 
which can be renewed when worn out, is 
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fastened close to the ground against the 
hither end of each partition. The mangers 
are of salt-glazed earthenware, and are 
made in two pieces, so that, if one is 
broken, the other is still available, and can 
be retained while the broken one is re- 
placed. Flush boarding is nailed from the 
manger to the floor of the stall, so as to 
remove the risk of a horse injuring itself 
by knocking against the inside of the 
manger when rising from a recumbent 
position. No hayricks are provided, as 
chopped food only is given. 


Architecture in India. 


INDIA, from any point of view, presents 
more that is interesting to students than 
most other parts of the Orient. Its lan- 
guages and dialects, mostly derived from 
one of the oldest known languages; its 
literature, art, religions; its architecture, 
manners, customs,—each and all have a 
picturesque character, transcending any- 
thing to be found among other eastern 
peoples. Its ancient architecture presents 
features of interest perhaps beyond any- 
thing to be found even in Egypt, that land 
of structural wonders. Interesting as it is, 
it has had little influence upon architect- 
ure anywhere else; nor has the influence 
of western architecture much affected the 
character of architecture in India, except 
so far as the English nation has planted 
upon the soil some of the incongruities of 
western styles, which, however, have never 
been adopted in any of the native archi- 
tecture. Thus Indian architecture remains 
distinct and exclusive. 

This and other points relating to Indian 
architecture are made the subject of a re- 
cent paper read by N. N. Waskelar before 
the Illinois Chapter of the American In- 
stitute of Architects, at Chicago, and seri- 
ally printed in Zhe /nland Architect, be- 
ginning in January. He asks: “Is it then 
worth while to go into India’s architecture, 
when it is so exclusive, tangled in such 
intricate meshes? I think it not only de- 
serves a passing notice, but a careful study. 
Greece and Rome, gentlemen, are dead 
and gone. India is a living reality. Al- 
though there have been influxes, there- 
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have not been refluxes. The result is that 
every art has its living representatives 
every science its illustration, and a ma- 
jority of them not easily surpassed. The 
works of an immense portion of the human 
race who have shown themselves capable 
of artistic development must be studied ; 
more so, when it is a living art and can 
only be seen in action in India.” 

The styles of Indian architecture are 
named as the Buddhist, the Jain, the 
Saracenic, the Mohammedan, the Pathan, 
the Hindoo Proper, and the Mogul; but 
in the paper a broad classification into the 
Buddhist, the Mohammedan, and the Hin- 
doo, is adopted. Indian architecture “ has 
been wonderfully developed since the 
twelfth or thirteenth centuries, during the 
Mohammedan period of India’s history. 
It is not known to this day what was the 
composition of the ingredients used in 
building structures to make them so last- 
ing. I know in ordinary towns structures 
are standing this day—for centuries, they 
say —with cracks from top to bottom, which 
don’t give way. Stone not being used in 
remote ages, it is useless to look for any 
architectural remains till after the date of 
Gautama Buddha, 540 B.C., or rather of 
King Asoka, the disciple of Buddha, who 
reigned from 272 to 236 B. C.,and who was 
the first to use stone in structures. Most 
remote of his relics now left are the Lats, 
or inscribed pillars, ornamented with bands 
and moldings crowned by a sort of capital. 
It has been surmised that these must have 
been approaches to Buddha's temples, now 
no longer found. Besides these, there are 
topes, which exist in numbers in India. 
These are either to note some notable 
occurrence, or to mark sacred spots, or to 
cover the relics of Buddha himself. Topes 
consist of a stilted hemispherical dome 
surmounting a circular structure, access 
to which is by steps with niches for the 
reception of sacred repositories. Central 
India is full of these, and the most famous 
of all is at Sanchi, about one hundred and 
twenty feet in diameter and sixty feet high. 
This was built by King Asoka. Of the va- 
rious invasions which have overrun India, 
some have left traces in the architecture 
of India. Some semi-Greek forms are yet 
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to be seen in the northern provinces,—un- 
doubtedly the remnants of the invasion of 
Alexander the Great. 

‘ Besides these, there are caves, temples, 
and monasteries hewn out of solid rock. 
The older monasteries cut in the rock are 
several stories in height, and it is probable 
that these cells must have been used by 
devout Buddhists for the purpose of medi- 
tation or habitation; but many of these— 
the Jain and the Brahminical temples— 
display rich ornamentation and very elabo- 
rate workmanship indeed. Intricate mold- 
ings and other fantastic embellishments 
abound in numbers. Columns of all shapes 
and sizes are found; brackets frequently 
used in lieu of capitals; and, where capi- 
tals are used, almost every variety of fan- 
tastic form is noticeable. Some say no 
fixed laws exist and govern these relics, 
but original works of great antiquity do 
exist which show plan of buildings, their 
heights and details; and these could not 
have been merely thought of.” 

Descriptions of special structures follow 
the general discussion, some of these 
structures being very remarkable, as nota- 
bly the cave temples hewn out of solid 
rock, and profusely decorated with elabo- 
rate and artistic sculptures. Considera- 
ble space is devoted to the Mohammedan 
architecture, of which India affords numer- 
ous examples, often standing side by side 
with the Hindoo and Jain temples. 


The McKaig Bill. 

ALL the architectural publications 
printed in the United States are noticing, 
and are almost unanimously favoring, the 
bill relating to the reorganization of the 
government architect's office. The favor 
accorded to the provisions of this bill is en- 
tirely justified by the past work of the office, 
which loudly calls for thorough reorganiza- 
tion. Some of the work—we might even 
say a large part of it—has been such as to 
reflect anything but credit on the architec- 
tural skill of the country. The object of 
the proposed bill is to reduce the functions 
of the government architect's office to a 
routine of purely administrative duties, 
and to relegate the work of designing 
structures to a board of high character, 
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which will distribute the work among the 
most skillful architects in the country. A 
letter addressed to President Cleveland 
and signed by the members of the execu- 
tive committee of the Architectural League 
of New York has been widely distributed 
to the press, with another soliciting co- 
Operation in securing the passage of the 
bill. In the letter to the president it is set 
forth that “the McKaig Bill represents the 
result of the joint efforts of the profession, 
and of those legislators and experts who 
have been working to reorganize the pres- 
ent methods and to establish new and 
better methods. In their judgment, this 
measure will accomplish the desired results 
in a wise and conservative manner, and 
will meet the requirementsas nearly as any 
bill of general character can do.” The 
results achieved at the World's Fair in 
Chicago are cited as evidence of what the 
architectural genius of this country is 
capable of doing, as contrasted with the 
disgracefully mediocre work of most of our 
public buildings. 

Weare informed that the bill originated 
with a few prominent and representative 
architects of New York city, who had 
learned that Secretary Carlisle favored a 
reorganization of the supervising archi- 
tect's office. It was introduced into the 
house by Mr. McKaig, and into the senate 
by Senator Brice. It was drafted by archi- 
tect George B. Post in consultation with 
the other architects mentioned, and also 
with the treasury department. How far 
the name, “supervising architect,” has 
been justified by the workings of the office 
appears from the following extract from 
the report of the house committee, recom- 
mending the passage of the bill: 

“The supervising architect rarely sees 
one of these government buildings while 
in course of construction. Its construc- 
tion is generally under the supervision of 
some local carpenter or builder, who never 
made any pretence to architectural knowl- 
edge or study; whose appointment was 
secured, not because of his skill, but be- 
cause of the political influence he could 
marshal, and whose greatest solicitude is 
to prolong the tenure of his employment 
by delaying the completion of the work. 
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A building which, if the property of a 
private citizen, would be constructed in 
months, when erected by the government 
requires years for its completion. Of a 
public building at Detroit, Mich., where 
the construction was authorized eleven 
years ago, and $1,300,000 appropriated by 
Congress years since, the foundation walls 
are not yet completed. Indeed, the abuses 
in the method above referred to have be- 
come so serious that the committee cannot 
conscientiously recommend public build- 
ings at many places where the economical 
and convenient transaction of business 
would justify such buildings, could they 
be provided at acost not greatly exceeding 
the necessary expenditure by a private 
owner for similar purposes.” 

The report concludes with the statement 
that the measure advocated is intended to 
make the supervising architect ‘what the 
title of his office indicates, the supervisor 
of architects; not the government’s archi- 
tect, but the supervisor of the architects of 
the government's works.” 


Medieval Domestic Architecture. 

Mr. BARR FERREE, in a paper read be- 
fore the Archeological Institute in Phila- 
delphia on December 29, and printed in 
The American Architect (Jan. 12), calls 
attention to the value of medieval archi- 
tecture as a study for architects of the 
present day, this value having been 
strongly impressed upon his mind by op- 
portunities afforded him during his stay 
in France last summer. From his ob- 
servations in France and a comprehensive 
scrutiny of architectural literature with 
the object of noting to what extent the 
dwellings of times prior to the Renaissance 
find a place in books, he positively asserts 
that “as yet there has been no general 
survey of the whole field of domestic 
architecture from the earliest times down 
to the end of the last century.” 

Disclaiming “actual acquaintance with 
ancient domestic architecture outside of 
France,” Mr. Ferree says that, when he 
visited France, he was quite unprepared 
for the enormous number of houses of all 
sorts that he met with in his wanderings. 
“ Not all of these were of historical value. 
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though their general effect, when seen up 
narrow streets, or in small bits, was in- 
tensely picturesque ; a good deal has been 
injured by restorations, by rebuildings, 
and by repairs, until sometimes only a 
window-frame or a huge column remained 
to tell or to suggest what the original 
structure was like. By far the larger part 
of these ancient buildings are unstudied 
and unknown. Even the photographic 
series of the Commission of Historical 
Monuments contain but a few of them. 
For example: the new catalogue of M. 
Robert, the official photographer to the 
Commission, which has just been pub- 
lished, contains but seven photographs of 
the old buildings of the town of Montfer- 
rand, and two of these are details of whole 
structures included in the other photo- 
graphers. This town of Montferrand, 
which is not inaccessible at all, being 
reached in a few minutes by electric rail- 
way from Clermont, is full of old houses, 
scarcely any building of importance having 
been erected there since the sixteenth 
century.” 

Whereas “M. Robert offers but four 
photographs ” from subjects in Sarlat, 
‘one of the most picturesque and strange 
towns in France . . . he could have gath- 
ered forty easier than . . . to have picked 
out the four. And I might take up 
fifty towns and make the same report on 
them: scarcely a village in France that 
does not contain some type of ancient 
house architecture of more or less interest. 
And while speaking of the subject of pho- 
tographs, it may be well to mention that 
almost nothing is done by local photo- 
graphers. In some localities where there 
are well-known curiosities that are visited 
by occasional tourists, small photographs 
can be had of scarce more value than the 
simplest souvenirs. Anything like ade- 
quate photographing by local photograph- 
ers is quite unknown.” Any desire for the 
revivification of ancient art is disclaimed 
by Mr. Ferree. His main object is to in- 
dicate the exceeding richness of the field. 
A general scheme for the systematic study, 
illustration, and description of the domes- 
tic architecture of France by its numerous 
archeological societies is outlined. The 


favorable conditions for this line of study 
in France, assumed to exist also in other 
European countries, are: “(1) An enor- 
mously rich field, which (2) has scarcely 
been worked; (3) many important indi- 
vidual monuments have been studied, es- 
pecially those of the Renaissance period ; 
(4) what work has been done has been dif- 
fuse and without system; (5) a necessity 
for extended systematic study.” There is 
small hope of this work being done by 
American architectural students. It will 
be a task involving more or less drudgery. 
‘“‘ Earnest as many of these young men are, 
they want something striking to show for 
their work; it is the beautiful and the 
picturesque they are in search of. I doubt 
if much can be expected from them, 
through the uninteresting nature of much 
of the material to be studied. It is, fur- 
ther, work that requires long-continued 
labor to bring adequate returns. A study 
of a single building is scarcely likely to 
have the value that the study of a groupin 
the same vicinity would have. It is, there- 
fore, hardly possible, as the archzological 
outlook now is, to hope for much in this 
department from any but the French them- 
selves. Whether it is in good form to sug- 
gest to them that this work needs to be 
done; whether it is advisable to advocate 
the general study of European domestic 
buildings throughout the whole continent, 
—I must leave to others to determine. My 
present purpose will have been accom- 
plished when I repeat that in this one sub- 
ject is an archzological field, close at 
hand and ready of access, of most amazing 
richness.” 


Decorative Iron Work. 

THE revival in ornamental iron work is a 
noticeable feature in recent architecture. 
The increasing demand for art work in 
iron is now annually giving employment to 
a large number of people, and a better rate 
of wages is paid for such work than for 
ordinary iron work. In the /ron Trade 
(Jan. 3) the subject is discussed, and the 
date of the revival is placed about ten 
years ago. Whether the impulse given to 
art in iron is the outgrowth of the increased 
use of iron and steel beams and columns 
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in buildings, as intimated, may, perhaps, 
be doubted. But it is unquestionably true 
“that the American artist-blacksmith has 
found not only a new but a much wider 
field for the exercise of his craft, and it 
may be truthfully said not only that he 
has achieved a success equal to that of the 
most notable of his ancestors, but that he 
outstrips him in the adjustment of relative 
parts and the exact and harmonious adap- 
tability of his equally artistic conceptions 
to every given function. Nor has this 
frank concession to modern exigencies 
been in any degree detrimental to the 
esthetic element in his work, as in all the 
qualities constituting good design the 
modern is quite the peer of the medieval 
smith.” 

However, it may be admitted that the 
facility with which iron lends itself to 
decorative purposes in that struggle to 
make the most of space which characterizes 
the architecture of the large office-building 
has had much influence upon the recent 
development of the art. “ The high office- 
building has not only afforded our smith 
the opportunity, but has presented a prob- 
lem to be solved only through his in- 
strumentality; the elevator equipment, the 
displacement of wood and marble by the 
more graceful, pliant, and space-economiz- 
ing iron, are in point, while the grille, 
from having been almost exclusively used 
in the church and cathedral, is now being 
set up in secular temples to guard the 
money-bags of commerce and trade, as in 
its earlier use it had been at once the reli- 
quary and ornament of the church. The 
massive and gloomy corridors of the pub- 
lic and commercial structures of twenty 
years ago have given place to light and 
airy passage-ways, and this is largely due 
to the substitution of ornamental iron for 


other material, as a study of any one of 
the more modern, up-to-date structures 
will show.” 

Another reason for the sudden increase 
in the use of iron, both for interior and ex- 
terior decoration, may be found in the in- 
vention of processes for protecting iron 
from atmospheric influences,—processes of 
which medieval artists in iron were ignor- 
ant. Among these the Bower-Bartff pro- 
cess stands prominent. Ornamental brass- 
work is also sharing in the revival, which 
seems to indicate the increased use of iron 
in buildings is not alone the cause of the 
increased favor in which metal art work is 
now held. 


Decorative Hints from Frost. 


Mr. LESLIE RAMSEY, in The Plumder 
and Decorator, calls attention to the fact 
that the rich variety of organic forms, af- 
fording so many suggestions for design, 
has caused the likewise rich variety of in- 
organic forms to be comparatively ignored. 
Among the inorganic forms containing in- 
numerable suggestions for designs are 
frost-forms on window-panes, and to these 
special attention is directed. He has also 
worked out some of these hints into de- 
signs for panels, wall-paper, etc., which in- 
dicate how fruitful these frost-painted 
panes may be, when treated by an artist in 
design. The frost-decoration of trees and 
shrubs is, much of it, strikingly beautiful, 
and Protean in variety. The great variety 
of beautiful forms presented by crystals of 
snow Offers still further hints of decorative 
design; and, although all these forms are 
in themselves destitute of color, the re- 
fraction of light transmitted through them, 
or their illumination by artificial means, 
will supply color-effects of great beauty. 
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For additional Civil Engineering, Ratlroading™ and ‘* Municipal Engineering.” 


Draining the Zuyder Zee. 

IN point of time and money required 
for its accomplishment, the proposed drain- 
age of the Zuyder Zee is the grandest en- 
gineering scheme now contemplated. A 
work which it will take 33 years to execute, 
and which will cost more than $127,000,000, 
is not to be thought of lightly, even in this 
age of great engineering achievements. 
This scheme, discussed at length in Zx- 
gineering (London, Jan. 18), has been pro- 
posed to the Dutch government by the 
Royal Commission appointed to consider 
the best method of draining and utilizing 
a large part of the submerged area—once 
a part of the main land—now covered by 
these waters. Though land reclamation 
has figured largely in Dutch engineering, 
the present scheme is very far beyond any- 
thing yet attempted by that enterprising 
nation, if not in the history of the world. 
There is no question, from an engineering 
standpoint, as to the practicability of the 
work ; the only doubt seems to have been 
whether it would be wise financial policy 
for the Dutch government to incur the 
enormous expense involved in the comple- 
tion of the project. However, it seems 
likely that this question will be decided in 
favor of the undertaking, and the next 
generation of Dutchmen will probably see 
much of this submerged area wrested from 
the dominion of the sea. The plan com- 
prehends the reclamation of no less than 
750 square miles, which can be used for 
agricultural and other purposes. From the 
above estimated cost it may be computed 
that, in order to reimburse the expense of 
the work to the government, the reclaimed 
land would need to be sold at about $250 
an acre, assuming that interest has been 
taken into account in making up the esti- 
mate. But the chances are great that the 
estimated cost may be exceeded before the 
work is completed ; and, if the actual value 
of the land were the only incentive to the 
carrying out of the scheme, it would prob- 
ably not have met with the favor that the 


Royal Commission has accorded to it. But 
‘‘on the broader considerations of national 
progress—in the expansion of territory, in 
the increase of trade and agriculture, and 
in the giving to thousands of people the 
opportunities of profitable employment— 
the scheme, vast and costly though it 
be, is one that will certainly recommend 
itself to patriotic Hollanders, and insure 
for them, should they carry it out, the 
gratitude of future generations. . , 

From an engineering point of view the 
most interesting part of the scheme i€the 
construction of the great northern embank- 
ment, which is to shut out the ocean and 
change the region in question from a 
branch of the sea into an inland and 
eventually fresh-water lake. After a good 
deal of consideration, in the course of 
which six different lines of direction were 
examined, the commission decided to 
recommend that this embankment should 
begin on the north-west coast opposite the 
island of Wieringen, and in the first place 
join that island to the mainland, thus clos- 
ing the neck of the sea known as the 
Amstel-diep. Commencing again on the 
western point of Wieringen, the embank- 
ment would stretch nearly 25 miles right 
across the Zuyder Zee to the coast of 
Friesland, where it would join the land 
again at Piaam. This embankment is not 
only to shut out the sea, but is to form a 
public highway between North Holland 
and Friesland, and is to afford space also 
for a railway connecting two portions of 
the Netherlands between which, save for 
a very wide detour, communication can 
now be carried on by wateronly. In order 
to fix the height of this embankment, the 
Royal Commissivn had first to consider 
what possible sea ievels must be provided: 
against, judging from past experience 
The greatest height known to have been 
attained by the sea waves along the coast 
of the Zuyder Zee was in December, 1883, 
when, during an extremely severe storm, 
the sea rose near the Noorderkijk of 


1078 


= 


CIVIL ENGINEERING. 


Drechterland, at Andijk, to a height of 
2.30 meters above the sea level at Amster- 
dam, while the waves ran up to the summit 
of the embankment there, a height of 5 
meters, and washed away the gravel-road. 
The average height of the new inclosing 
embankment has, therefore, been fixed at 
5.40 meters,—that is to say, it will com- 
mence at 5.20 meters on the western side, 
and rise gradually to 5.60 meters at the 
eastern side. It is thus believed that the 
summit of the embankment will be safe 
even during the severest storms that are 
likely to occur. The island of Wieringen 
will be protected by an embankment of 
similar height.” 

The further details of the work occupy 
some six columns of Engineering. Only 
one of these, the reclamation of the land, 
after the great embankment is complete, 
by the drainage of the polders, of which 
there will be four, can be noticed. ‘“ Along 
the outer line of the space to be reclaimed, 
in each instance, a dyke will be constructed, 
powerful enough to keep out the force of 
water represented by the Yssel Meer, such 
dyke being much about the same in form 
and character as the northern embank- 
ment, though of course it will not require 
to be so strong as the one that is to keep 
the ocean itself in check. Each dyke will 
be broad enough to have its roadway and 
pumping stations, and, as soon as it is 
ready, these stations will be built, and the 
pumping engines will be set to work to 
pump the water out of the inclosed space 
into the Yssel Meer. As already men- 
tioned, a great deal of the Zuyder Zee con- 
sists of shallow sandbanks, and it will not 
be long, when the pumps are in full work- 
ing order, beforethese banks appear above 
the surface of the water. As soon as a 
certain space is cleared, it will be sur- 
rounded by asmall embankment, and form 
the first section, on which operations with 
a view to preparing it for agricultural pur- 
poses may be commenced at once, while 
the pumps are operating on the lower 
parts of the large inclosed space that are 
still under water. So the work will go on 
until the whole of the space inclosed by 
the main dam of the polder has been 
laid dry, and the different sections 
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of that polder, each with a_ separate 
embankment of its own, and varying 
in shape according to depth, have been 
completed. The polders will, of course, be 
fully protected from any inflow of water 
from the Yssel Meer, while the drainage 
of an expanse of land which will lie con- 
siderably deeper than the surface of the lake 
shut out from it will be secured by a net- 
work of canals of various dimensions and 
at different levels, the water being pumped 
from the lower into the upper levels, until 
it can run into the Yssel Meer, and thence, 
through the sluices, into the sea.” Mr. C. 
Lely, for a time chairman of the Royal 
Commission, and who has also filled the 
post of minister of the war department for 
the Dutch government, is credited with 
being the projector of all the essential 
features of this great enterprise. 


Famous Bridges. 

A RAPID review of the famous bridges 
of the world, past and present, is given by 
Mr. Robert Jamison in the Chautauguan 
for February. The first bridges were not 
bridges, in our now accepted meaning of 
the term, but piles of stones and logs, 
thrown into streams, over which people 
could pass by stepping from one to the 
other. These piles of rubbish were, how- 
ever, the parents of the more modern 
masonry piers for bridges; and, when it 
was discovered that by laying poles or 
timbers from one pile to another the piers 
could be placed at a wider distance from 
each other and a continuous roadway con- 
structed, the bridge as it has been known 
for ages had its birth. The next step was 
to connect the piers by arches, and for 
centuries far the greater number of bridges 
were thus constructed. The engineering 
genius of the present century has produced 
a variety of forms, among which are 
truss bridges, tubular bridges, suspension 
bridges, and cantilever bridges. 

“Bridges of wood are mentioned as 
early as 1200 B.C. Homer refers to them 
also, and the first bridge built in Rome ap- 
pears to have been built about 600 B.C. 
These early bridges were probably simple 
pile bridges, such as may be seen over 
many small streams in this country. The 
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oldest bridge in existence in England is 
believed to be a bridge on Dartmoor. It 
consists of simple masonry piers with flat 
sides of stone for beams on top, and is 
thought to be about 2000 years old. 
Arched bridges of solid masonry were 
built by the Romansall over Europe. One 
of these, built at Alcantara, Spain, about 
A. D, 104, still shows by its ruins that it 
must have been in its day a very famous 
bridge. It was 670 feet long and 210 feet 
high, and consisted of a series of six arches 
of different sizes. The many great aque- 
ducts built by the Romans were true 
bridges, and in their very ruins testify to 
the skill and courage of their great build- 
ers. The contest between the bridge and 
the boat is probably very old, for the 
Romans learned the art of making draw- 
bridges (which were simple lifts) to allow 
boats to pass the bridge. The Chinese 
were also great bridge-builders since the 
very earliest times. The records of their 
great bridges are not very definite; yet it 
is clear they knew how to make masonry 
arches of great height and span. 

“ After the Roman bridges, there came 
many others of both wood and stone. A 
masonry arch bridge, founded by St. Bene- 
dret at Avignon in A. D. 1177, consisted of 
eighteen arches, the bridge being bowed 
upstream to resist the current. It was 
many years in building, and, like nearly 
every old bridge in Europe, was destroyed 
in some war. Old London Bridge was re- 
garded as one of the wonders of the world. 
It had nineteen stone arches and was cov- 
ered with buildings, except at the middle 
where the draw was placed. It was com- 
menced A. D, 1176, and was not completed 
till 33 yearsafter. The longest single span 
arch is said to have stood at Tresso. The 
bridge had a span of 251 feet and was 87 
feet high. It was built in 1380, and was a 
famous bridge in its day. Nothing now 
remains except a small portion of the 
arch,” 

The “ Bridge of Sighs” in Venice, which 
spans a narrow passage-way between a 
courthouse and a prison, is considered the 
most famous bridge in Europe; but it is for 
historical reasons rather than its engineer- 
ing features that this bridge has become 
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so widely known. Other bridges are 
famous for battles fought at or near them. 
The greatest impulse the art of bridge- 
building ever received was from the enor- 
mous demand for bridges and viaducts 
created by railroads. High and strong 
bridges were required, and, as in the 
United States, in the earlier stages of rail- 
road building, it was necessary to use 
wood for bridge structures, the country 
became famous for its wooden trestle 
bridges, which were the forerunners of the 
steel structures now supplanting wood and 
masonry bridges on railways. 

“In looking over the gigantic structures 
erected within the past 20 years, it is diffi- 
cult to say which is the most famous. 
Britannia Bridge, in its day, was world- 
famous. To-day it seems insignificant and 
almost foolish in point of cost and weight. 
Why make a huge iron box, when a spider- 
web structure of steel would carry the 
same load at far less cost? A bridge may 
be famous for its unusual construction, like 
the great Pontoon Bridge over the Hugli 
at Calcutta. It is 1530 feet long, and is 
supported on 28 iron boats coupled to- 
gether in pairs, the roadway being carried 
on timbers erected on the decks of the 
pontoons. The bridge was erected in 1873, 
and is justly regarded as the most impor- 
tant floating bridge in the world. Another 
may be famous for its great length and im- 
mense traffic, the Elevated Railroad in 
New York (which is a true bridge) being 
an example. Another may be famous for 
its bold and rapid erection, as the cele- 
brated Kinzua viaduct on the New York, 
Lake Erie, and Western Railroad. This 
bridge is 2052 feet long and 301 feet high, 
and is supported by 20 open-work towers 
of iron. The 1750 tons of iron posts, 
struts, and braces were distributed over 
the steep rough valley, erected by means 
of steam derricks and a force of 125 men, 
and the structure completed between May 
5 and August 29, The entire structure, 
including the laying of the foundations, 
was built in 81f months, and the cost was 
$275,000, Comparing this with the cele- 
brated railroad masonry viaduct over the 
Géltzsch Valley on the Saxon Bavarian 
State Railroad, we find that the German 
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bridge, which is 1900 feet long and 263 feet 
high, cost $1,680,000 and over 5 years of 
labor, There can be no question as to which 
is the cheaper and better in a commercial 
sense. The Gdltzsch bridge would be by 
many regarded as the most beautiful and 
the most permanent; yet it must be ob- 
served that the airy, thread-like structure 
of the Kinzua Valley has a strange, fas- 
cinating beauty of its own, and it may out- 
last the big stone viaduct, for, in an earth- 
quake, the stone bridge would come down 
first. Regarded as a simple bridge, it is 
plain that the stone bridge will not be the 
type of the future bridge; cost settlesthat. 
The railroad bridge is for the people, and 
the people must be transported cheaply.” 

The most famous suspension bridges are 
the Niagara and Brooklyn bridges, and the 
latter is the most famous bridge of its class 
in the world. The Tower Bridge, in Lon- 
don, is one of the most interesting of re- 
cently-erected bridges. It isacombination 
of a suspension bridge and a drawbridge. 
Its cost was $5,000,000. 


A Famous Bridge-Builder. 


THE recently-elected president of the 
American Society of Civil Engineers, Mr. 
George S. Morison, of whom a biograph- 
ical sketch with portrait is printed in Zhe 
Railroad Gasette (Jan. 18), has probably 
had as extensive an experience in the con- 
struction of bridges as any other engineer, 
past or present, notwithstanding he has 
turned his attention to a wide field outside 
of bridge-building. “He built, as chief 
engineer, nine bridges across the Missouri 
in the interval from 1887 to 1893. The 
last of these were the bridges at Bellefon- 
taine, Mo., and Leavenworth, Kan., both 
of which were completed in 1893. He built 
three bridges across the upper Mississippi 
in the four years 1890-1893, inclusive, the 
latest of these being the Alton bridge, and 
one of them, the Burlington bridge, having 
been rebuilt. He was also consulting en- 
gineer of the St. Louis Merchants’ bridge. 
The greatest of his bridges, however, is 
that across the lower Mississippi at Mem- 
phis, completed in 1892. This has a main 
span 790.42 ft. long, and two river spans of 
621 ft. each. The total length of the bridge 


proper is 2,597 ft., and, including the via- 
duct approaches, 4988 ft. There are but two 
bridges in the world with longer trussed 
spans,—the Forth bridge, with two spans 
each 1710 ft. long, and the Landsdowne 
bridge (Sukkur), with one span of 820 ft. 
Only one other bridge has reached such a 
great depth by pneumatic caissons,—the 
Eads bridge at St.’Louis. The table be- 
low gives the depths reached and the 
greatest immersion while work in the cais- 
sons was in progress : 

Below Below’ Immer- 


l. w. h. w. sion. 
Memphis.... 96.2 ft. 130.8 108. 
94. 135.5 109.7 


“In this work singular difficulties were 
met by highly original methods. 

“Mr. Morison also built a bridge across 
the Ohio riverat Cairo; . . one across 
the Willamette at Portland, Ore.; one 
across the Snake river at Riparia, Wash.; 
and one across the St. John’s river at Jack- 
sonville, Fla. Besides these, he has built 
a good many smaller bridges and via- 
ducts for various companies. The aggre- 
gate length of his large bridges is about 
five miles. Within the last year he served 
as one of the Board of Engineers ap- 
pointed by President Cleveland to re- 
port on the project for bridging the Hud- 
son river at New York. 

‘*The Missouri is one of the most trou- 
blesome of all the great rivers of the 
world. Its swift current, changing chan- 
nel, and treacherous bottom unite to make 
it the dread of engineers. In the nine 
great bridges which Mr. Morison has 
built over that stream unexampled combi- 
nations of difficulties came up. In this 
work, as in all the other bridge work 
which has been specified above, on streams 
offering a great variety of physical condi- 
tions, Mr. Morison was the actual chief 
engineer, controlling everything to the last 
detail.” 


Dredging with Compressed Air. 

A METHOD of dredging with compressed 
air is described in Engineering News (Jan. 
17), With illustrations from Le Génze Czvz7, 
herewith reproduced. The principle was 
first used by a Mr. Wheeler, in 1893, for 
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dredging mud from the port of Tilbury. 
The apparatus illustrated is, however, from 
designs of Mr. Moorman, and for use in 
the lower channel of the Weser river. 

Mr. Wheeler “ based his original deduc- 
tions upon the fact that in dredging there 
aretwo distinct operations,—the loosening 
of the material from its bed and its re- 
moval. In fine materials, like mud, or 
sedimentary matter, which can be carried 
in suspension by the current, this current 
is often depended upon totransport it after 
it is artificially stirred up. But the velocity 
of transportation is often feeble, depending 
upon that of prevailing currents; and the 
distance of transportation depends upon 
the height to which it is possible to lift 
the solid particles in the stirring process. 
With this in view Mr. Wheeler made a 
series of experiments at Tilbury, founded 


Compressed Air Dredging Apparatus. 
upon the theory that the resistance of 
gravity, for any particle transported in a 
current of water, was proportional to the 
velocity of this current; and that in a 
vacuum, with an initial horizontal velocity 
given to a particle, the distance to which 
the particle would be carried was propor- 
tional to the square root of the height at 
starting, as the path would be parabolic. 
It was then evident that in attempting to 
remove mud by stirring, when there was 
little natural current, it was essential to 
lift the mud particles artificially as high as 
possible. At Tilbury a water jet was used 
for this purpose; but on the Weser com- 
pressed air was applied to this end, as here 
shown.” 

The apparatus, as shown in the engrav- 
ing, is remarkably simple. Its elements 
are “a plow and an air conduit. This 
plow, for mud of very little consistency, 


was built of light iron, and was provided 
with a cylindrical float which prevented it 
from sinking intothe mud beyond a certain 
depth. It was equipped with a series of 
plowshares and drawn by a cable worked 
either from the bank or drawn from a boat. 
While it is moving, air is forced into a pipe 
fixed upon the rear of the carriage and 
provided with several vertical nozzles. As 
this air escapes from the nozzles, it agitates 
the water up to the surface, even in depths 
of from 23 to 26 ft., and gives an impulse 
to the water particles that is felt for 
‘several kilometers’ of distance in a very 
feeble current. 

‘When the bottom is of stiffer mud, the 
number of shares on the plow is reduced, 
and the float is replaced by a load of cast- 
ings or a block of stone. This apparatus 
is claimed to possess important advantages 
over the floating dredge, especially when 
employed at sea, because it can be advan- 
tageously used in stormy weather and 
rough water, when the ordinary dredge 
would be entirely unavailable. As to the 
choice to be made between water-jets and 
compressed air, the inventor prefers the 
latter. Not only are the air-compressors 
and conduits required less cumbersome 
than if water were used for the same work, 
bnt the air leaving the nozzles, beside act- 
ing upon the loosened mud on the bottom, 
has a tendency to lift the muddy particles 
towards the surface, and thus increase the 
distance of transport. The effect of the 
water-jet is almost wholly expended upon 
the bottom material, and comparatively 
little power is left to aid in transport.” 
The results of this method will be awaited 
with interest. 


The Chicago Canal and the St. Lawrence 
River. 

Mr. CHARLES BAILLARGE, C. E., of 
Quebec, discusses, in 7he Canadian Archi- 
tect and Builder, the effect on the com- 
merce of the St. Lawrence which will be 
produced by the Chicago drainage works 
now in progress of construction; and he 
enters into a calculation to show that this 
effect will be injurious. The canal will 
run 10,000 cubic ft. per second. ‘On the 
other hand, Niagara runs 18,000,000 cubic 
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ft. of water per minute from Erie and the 
upper lakes into Ontario and the St. Law- 
rence, Or 300,000 cubic ft. per second.” 
From these data it can be easily seen that 
the flow through the St. Lawrence will be 
diminished by one-thirtieth ; and this is the 
basis for an assumption that the depth of 
the river will be decreased by the same 
fractional part, ‘which, even on the channel 
of St. Peter, must tell against the present 
draft of ocean steamers.” 

But this is only a beginning, in the opin- 
ion of Mr. Baillargé. ‘ Chicago, whose 
population is now but two millions, or 
close upon that, in the near future may and 
likely will swell to six millions in another 
half or quarter of a century, when the 
canal will have to be enlarged to take the 
then increased drainage from the city with 
its percentage of diluting waters from 
Lake Michigan, in a way to run fully three 
times the quantity at present legally per- 
mitted. And that it may not be inferred 
that this is a gratuitous supposition, I have 
to remind your readers that extension has 
already been provided for in effecting the 
specifications necessary for the right of 
way. The ultimate flow through the canal 
will then probably be 30,000 cubic ft. per 
second, instead of only 10,000, and dimin- 
ish by one-tenth the Niagara outpouring, 
and also by one-tenth the depth of flow of 
the St. Lawrence,—though by less below 
Montreal, due to such tributaries as the 
Ottawa, the St. Maurice, the Richelieu, 
and other side-issues,—thus seriously af- 
fecting the present possible draft of vessels 
through Lake St. Peter, with a demand by 
our friends of Montreal and westward for 
a further dredging of the channel by some 
3 ft., or 10 per cent., to make good the loss 
in flow, to say nothing of the fact that 
other portions of our maritime highway 
from the Great Lakes to the Ocean must 
suffer in a like manner by forcing us to go 
back to river craft of less capacity.” 

Strangely, while “ western traders east of 
Chicago” begin tosee this, “ the Montreal, 
Quebec, and other chambers of commerce 
and boards of trade have not, as yet, in 
any way alluded to the fact in any of their 
transactions.” The question is raised 
whether one nation can legally “rob an- 


other of its God-given resources any more 
than” an individual can impound and 
cause to deviate the waters of a stream or 
any notable portion thereof, without hav- 
ing, as bound by law, toturn them back 
into the same natural bed or channel for 
the use of his next neighbors on a lower 
level. 

A danger is also pointed out as likely to 
come in on the Huron and St. Charles 
above the dam, on account of increase of 
water, whereby lands that can now be cul- 
tivated may be submerged. Any increase 
of water in the Mississippi is also regarded 
as an increased menace to the levees, 
which are even now tried almost to the 
limit of their resistance during times of 
flood. 


Cost of Macadam. 

INTERESTING particulars of the cost of 
maintaining macadam roads in Berlin are 
given in Paving and Municipal Engineer- 
zng for February. In the United States 
the use of macadam roadways in cities has 
not been so extensive as abroad, although 
for suburban roads and much-traveled 
roads in populous districts they have been 
considerably in vogue. The construction 
of such roads has, therefore, been placed 
largely in charge of civil engineers not 
directly connected with municipal depart- 
ments. Berlin, on the contrary, has most 
of its principal streets paved with macadam, 
and the average cost of maintenance of 
these roads will be generally interesting to 
civil engineers, whether engaged in muni- 
cipal work or otherwise. No less than 
1,280,796 square yards of macadam have 
been laid in the streets of Berlin. Twelve 
of these streets are specifically selected, 
and the average cost of maintenance for 
each entire street is given. The lowest 
average annual cost of maintaining these 
roads, per square yard, is $0,112, at which 
figure two only of the streets in the list 
were maintained. The highest average 
cost (only reached on one street) was 
$0.365. The average for all the streets in 
the list, computed from the respective 
averages, is $0.21533. The first cost of tel- 
ford or macadam roads is about the same 
as in other European cities. The cost of 
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maintenance of macadam is estimated as 
twoor three times that of asphalt roads. 
This is accounted for by the better charac- 
ter of the repair work done in Berlin 
which really amounts toa thorough reno- 
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vation, an example that might well be 
imitated in American cities, which, how- 
ever it will be hopeless to look for until all 
public engineering work can be divorced 
from politics. 
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fExplosions of Kitchen Boilers. 

IT has been claimed that by letting cold 
water flow in upon a boiler surface heated 
to redness, steam may be generated so 
rapidly as to burst the boiler. So far as 
this belief applies to kitchen boilers, the 
question was brought before the Manches- 
ter (Eng.) Steam-User’s Association in 
1867, and a description of experiments 
(well-nigh conclusive as against this view) 
was presented to that body and repub- 
lished in Engineering and other English 
papers. Further experiments were made 
from time to time with a view to a final 
settlement of the question, and it now ap- 
pears that the holding capacity of a boiler 
would have to be very small in proportion 
to the heated surface in order that press- 
ure enough to burst it could be thus gen- 
erated. 

Experiments with a Lancashire boiler 
showed that with a boiler of that type the 
maximum pressure attainable by letting 


water flow on and over the tops of its red- 
hot flues was 27 lbs. per square inch. Here 
the cubic capacity was large as compared 


with the heated surface. The class of 
boilers known as “kitchen boilers” in 
England offered perhaps the extremest 
case of extent of surface that could be 
heated to redness as compared with cubic 
capacity, and it was justly thought by Mr. 
R. D. Munro, the chief engineer of the 
Scottish Boiler Insurance and Engine In- 
spection Company, Limited, that experi- 
ments with this type of boiler, if carefully 
performed, ought to settle the question 
practically and finally. The results of 
these experiments have been printed ina 
small volume, reviewed in Lugineering 
(Jan. 4) under the title “ Domestic Boiler 
Explosions.” The experiments of Mr. 
Munro fully confirm the view that it is im- 
possible to make a boiler explode by rais- 
ing it to a red heat and turning cold water 
into it. “It may be cracked, or a side 
may open, but no explosion in the proper 
sense of the term takes place, a very small 


aperture being sutlicient to pass all the 
steam generated.” 

“ For the purpose of these experiments, 
a wrought-iron cylindrical shell, about 20 
ft. long and 6 ft. diameter, was prepared 
and erected with its axis vertical. The 
boiler to be tested was placed inside this, 
so as to prevent damage being done if an 
explosion did occur. A furnace was fitted 
inside this shell, and over it was placed 
the boiler to be tested. The boilers ex- 
perimented upon were taken from the gen- 
eral stock of the different makers, and 
were fair samples of the ordinary domestic 
boiler. Asa preliminary, a series of ex- 
periments were made to determine the 
size of safety-valve necessary to prevent 
a rise of pressure above that correspond- 
ing to the load on the valve. With a so- 
called ‘boot’ boiler, having a capacity of 
14 gallons and weighing over 160 Ibs., it 
was found that a dead-weight safety-valve, 
¥% inch in diameter, was capable of pass- 
ing all the steam which it was possible to 
generate. In making the experiments 
with the ‘red-hot’ boiler, it was found 
that a suitable safety-valve was again ef- 
fective in preventing any serious rise of 
pressure, even when fully three-quarters 
of the whole surface of the boiler was 
raised to a red heat. 

“In the first of these experiments the 
safety-valve was loaded to Io lbs., and, on 
turning on the water, the pressure due to 
the steam generated by the hot surfaces 
rose to 12 lbs., after which it fell again to 
6 lbs., which was due to the head of water 
in the supply-pipe. The steam produced 
apparently cleared the boiler of water, but 
in a few seconds a supply of water gained 
access to the boiler, sending the pressure 
up again to about 12 Ibs., after which it 
fell below that due tothe head. The ‘gey- 
ser’ action again recurred, a larger supply 
of water reaching the plates than in the 
previous case, with the result that a press- 
ure of 16 lbs. was indicated on the maxi- 
mum gages.” 
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These experiments were varied in a 
great many ways. When the valve was 
loaded to 20 Ibs.,, and “the boiler was 
made nearly white hot,” and when water 
was forced in under a head of 12 lbs. per 
square inch, the pressure rose to a maxi- 
mum of 44 lbs., and, steadily falling, was 
below the safety-valve load at the end of 
22seconds. Some distortion resulted, and 
a stay was started. The most decisive ex- 
periment of all, however, was the follow- 
ing: 

“The safety-valves were locked fast, 
and the boiler heated as before. On turn- 
ing on the water, the pressure gradually 
rose up to a maximum of 118 Ibs. per 
square inch, when a part of the boiler gave 
way. There was, however, no explosion, 
a weld simply opening and letting the 
steam out quietly. The experiment was 
then repeated with a second boiler, which 
failed at 90 lbs. per square inch. As be- 
fore, there was no explosion, there being 
no reserve of highly-heated water to keep 
up the pressure, as is necessary for a true 
explosion to occur. The boilers were not 
even shifted on their beds. Mr. Munro 
points out that, in many towns, a domestic 
boiler is quite as likely to run dry in sum- 
mer as in winter, owing to the water sup- 
ply being intermittent; but he has only 
found one case of a domestic boiler ex- 
ploding in summer, and that was proved 
not to be due to shortness of water. In 
winter such explosions are frequent, and, in 
view of all the experiments which have 
now been made, it can hardly be doubted 
that they arise simply and solely from the 
plugging of the outlets, and that a suitable 
safety-valve forms a perfect guarantee 
against danger.” 


Greenhouse Heating. 

Ir is probable that comparatively few 
people are aware of the increasing extent 
to which dwellers in cities are supplied 
with table luxuries and floral adornments 
by cultivation in greenhouses. Andasthe 
power to gratify luxury among the wealthier 
classes increases, the conservatory becomes 
every year more in demand as an adjunct 
of the modern house, both in city and 
country. Success in greenhouse culture 
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depends more upon judicious heating and 
ventilating than upon anything else except 
the maintenance of a proper hygrometric 
condition of the atmosphere and the neces- 
sary supply of water to the plants. In 
fact, if to the two requirements named we 
add the preparation of the soil used for 
potting and bedding, and the protection of 
plants from insect enemies, we have all the 
principal essentials for successful green- 
house culture. 

In a paper read before the New York 
Florist’s Club by Mr. Samuel Burns, mem- 
ber of the American Society of Heating 
and Ventilating Engineers, and printed in 
The [ron Age, the subject of heating green- 
houses is treated historically, theoretically, 
and practically. The concluding portions 
of this paper contain good advice, and de- 
scribe, in general terms, the merits of a 
system which, as its advantages become 
better known, seems destined to acquire a 
wide popularity. This advice, the sound- 
ness of which cannot be disputed, is that, 
in putting in hot water or steam apparatus 
for greenhouse heating, “there is no such 
phrase as ‘good enough’ in the business; 
you must proceed carefully at all times 
with the pipe-tongs in one hand, the spirit- 
level in the other. Of course, an indiffer- 
ent job of piping may work; were such 
not the case, I am afraid quite a number 
of our florists and private gardeners would 
have to call in the services of an expert. 
Where the piping is not put in properly, 
the circulation of the water or steam, if it 
circulates at all, will be sluggish, thus ne- 
cessitating a greater force at the boiler, 
which means a greater expenditure of fuel 
than would be required under proper con- 
ditions. In all cases where a florist finds 
it necessary or advantageous to do his own 
piping, I should advise him to consult 
with the parties from whom he purchased 
the boiler, telling them plainly what he 
proposes doing, and ask them to furnish a 
plan of the work; this they will no doubt 
cheerfully do, for it is to their interest to 
have the work done well. With our mod- 
ern boilers and systems of piping, the 
florist can regulate the temperature of 
various houses to suit the conditions re- 
quired by different kinds of plants; the 


DOMESTIC ENGINEERING. 1087 


improvements in this direction are shown 
by the magnificent specimens exhibited at 
our flower shows. The use of 2-inch pipes, 
in conjunction with a proper arrangement 
of valves, gives us an opportunity for sub- 
dividing the heat such as was not possible 
with pipes of larger size.” 

The new system, which Mr. Burns calls 
the “combination overhead and under- 
bench system,” wherein the flow-pipes for 
hot water or steam are carried overhead, 
while the return-pipes are run back under 
the benches, presents the following ad- 
vantages. (1) It can be adapted to the 
pressure system by placing a safety-valve 
on the expansion tank, or it can be used 
with an open tank, having no pressure but 
what is due to the column of water. (2) 
The heat is carried to the extreme end of 
the greenhouse in the shortest possible 
time, and, returning under the benches on 
either side, heats back to boiler from the 
extreme end, which can be kept at the 
same temperature as the end nearest the 
boiler. (3) It can be used on the up-hill 
or down-hill plan, to suit the grade of the 
greenhouse; this is very convenient when 
the house grades the wrong way. (4) An 
increase in the vertical height of the flow 
pipes is always followed by increased ve- 
locity, and therefore we get a quick circu- 
lation. (5) Last, but not least, should 
your greenhouse be situated in a place 
where you would strike water by digging 
down from 6 to 8 feet, or should you strike 
rock, this is the system that will help you 
out of your difficulty. I have carried out 
some work on this system where the base 
of the boiler was on a level with the heat- 
ing pipes, and the water had to rise up to 
the return about 20 inches. We have a 
little boiler heating our office on this plan, 
where the main return-pipe travels about 
50 feet along the floor, and about 18 inches 
below the return-pipe entering the boiler; 
after traveling 50 feet, this return-pipe 
drops under the floor about 10 inches, 
travels between two beams for about 17 
feet, then rises up into the boiler; in both 
these cases the circulation is perfect. In 
greenhouse work I prefer to have a boiler 
pit at least 18 inches deep, so as to bring 
the return water back ona level. I have 


great faith in this system, for where I have 
used it the circulation has been very rapid, 
and the results more than I expected.” 


Popular Ideas of Ventilation. 

THE crude notions popularly entertained 
upon the subject of ventilation are spoken 
of by a writer in Heating and Ventilation 
(Jan. 15) as standing in the way of pro- 
gress in the art. These notions are not 
confined to ignorant people. Many fairly 
well educated petsons remain who cannot 
understand that ventilation does not nec- 
essarily mean an open window, or a draft 
of wind, and who would fancy themselves 
ill-provided with pure air even in the best- 
ventilated rooms wherein these objection- 
able features were not certain evidence to 
eye and feeling that some pure outside air 
was entering. ‘The two ideas of wind 
and coolness form the whole of the public 
care or knowledge in regard to ventila- 
tion. There is also the incidental belief 
that foul air rises, and that there must be 
some means provided for letting it out. 
This idea takes concrete form in the little 
whirligigs seen in so many office-windows, 
and in the tendency towards opening win- 
dows at the top on ‘general principles.’”’ 
The general belief and tradition is to 
make a hole somewhere in the upper part 
of the room, and then all foul odors, bad 
air, and other improper things in the at- 
mosphere will quietly, and of their own 
accord and free will, let themselves out. 

In these crude ideas we have practically 
all that the public knows or cares about 
ventilation. In the actual practice of the 
individual there is no intelligent apprecia- 
tion of pure air, nor can most people tell 
whether the air they breathe is fit for res- 
piration. Even people belonging to the 
educated classes do not use the evidence 
of their senses in regard to the quality of 
the air in their houses. 

It is the duty of sanitary and ventilating 
engineers to educate the public up to a 
higher plane as regards ventilation; and, 
in order to do this, ‘“‘there must be more 
general appreciation of the difference be- 
tween pure air and foul air from their 
own characteristics rather than from cir- 
cumstances which have nothing to do with 
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the case.” This means, of course, that at- 
tention must be given to methods for test- 
ing the quality of air in and of itself, with- 
out reference to visible means of supplying 
it, or to its sensible effects upon the sur- 
face of the human body. ‘ When this 
educational work has been accomplished, 
the field of the engineer who devotes him- 
self exclusively to ventilation will be the 
widest of any belonging to the engineer- 
ing profession.” 

Location of Gas-Meters in Buildings. 

THIS subject came up in a recent con- 
vention of the National Association of 
Fire Engineers in Montreal, and a paper 
read by Mr. Samuel Abbott, Jr., superin- 
tendent of the Boston Protective Depart- 
ment, appears in Fzre and Water (Jan. 19). 
As related to the spread and control of 
fire, the location of gas-meters in dwell- 
ings is of much greater moment than most 
people would suppose. Experience has 
demonstrated the fact “that the maximum 
degree of heat from a fire first occurs at 
the highest point in a room (except in the 
immediate location of a fire), and, such 
being the case, it would be necessary to so 
locate the meter as to insure a minimum 
degree of heat for a reasonable time, 
thereby allowing for the discovery of the 
fire and notification of the fire-extinguish- 
ing forces before the heat had arrived at 
such a temperature as to melt the lead 
connections to the supply and distributing 
pipes or the soldering used in the con- 
struction of the meter. Very few fires 
originate in the immediate vicinity of a 
window ina building. Those that do are 
discovered early, and are invariably easily 
extinguished.” 

It is therefore recommended that meters 
should be located at points in buildings 
where the heat will be longest in reaching 
them; and this is always a point as low as 
is practicable. In ordinary city dwellings 
meters are placed mostly in cellars; but in 
the large tenement-houses and flats each 
floor has its separate meter,and sometimes 
there are several on each floor. 

The main supply-pipe leading into a 
building should be easily accessible through 
a window, and should be supplied with 
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a stop-cock, either in the sidewalk, or 
where it can be reached through a cellar 
window, so that, in case of fire, the gas 
may be readily and promptly shut off from 
the entire building. These precepts are 
enforced by citations of examples of fires 
rendered disastrous by escaping gas, and 
that could not be readily controlled for 
want of the precautions named. Meters 
should be placed on or near the floors of 
the rooms containing them, and not, as is 
too often the case, on shelves near the 
ceiling. 
Heating by Furnaces. 

WHILE steam and hot-water heating are 
very desirable for such as can afford these 
luxuries, the majority of people are and 
will be obliged to resort to furnaces for 
warming their buildings, and furnace heat- 
ing may be made very good by proper care 
in proportioning the supply of heat and in 
erecting the plants. In Domestic Eng?- 
neering, for January, Mr. G. D. Hoffman 
contributes an article upon furnace heating 
which considers it from a practical stand- 
point, which ignores entirely “ cheap, 
poorly constructed furnaces” and deals 
with only such well constructed furnaces 
as do not leak gas, smoke, or dust from 
their combustion chambers. In his opin- 
ion the supplying of an abundance of fresh 
air by a properly set furnace more than 
offsets the evil of the accompanying dust. 
However this may be, it is a fact that very 
effective ventilation may be accomplished 
by the use of furnaces for heating, as this 
is a system of indirect heating, bringing 
the air from outside into the interior of the 
building warmed to a suitable temperature 
forthecomfort of the occupants. Oneofthe 
principal objections to furnace heating has 
been the overheating of the air introduced 
into buildings, not that this has been, as 
some have supposed, the cause of vitiating 
the air through the consumption of organic 
matter contained in it. This objection has 
been tested sufficiently to prove its inva- 
lidity. The trouble with the overheated 
air is that it is unpleasant to those who are 
obliged to be near the registers that admit 
it. It is better to have a large amount of air 
moderately heated than a smaller amount 
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heated to a higher temperature. Mr. Hoff- 
man points out that one of the hardest 
problems which presents itself for solution 
to the furnace man is to counteract the 
natural tendency for hot air to drift in the 
direction of the outside wide and thus 
cause the rooms on the windward side of 
the house to be cold, while the rooms on 
the other side are apt to be overheated. 
When furnaces are set in such manner that 
this action can take place (and it is very 
difficult to so set the furnaces that it can be 
obviated altogether) the building will be 
unequally heated and that side will be the 
colder which has the wind. In locations 
where the wind changes frequently, this 


renders uncertain the heating of the rooms, 
on any particular side of the building. The 
principle must be remembered that “air 
naturally flows in the direction of the least 
pressure and where there is the least resist- 
ance.” The problem is to make the supply 
of cold air, acting through the cold air 
box, and pressing into the furnace cham- 
ber, gain sufficient force to overcome the 
resisting pressure of air in the rooms 
caused by the exterior winds. 

Storm windows, ventilating flues, and 
independent controllable cold air ducts 
between rooms and furnace are the re- 
sources available to heating engineers for 
effecting this desirable result. 
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A German Municipal Electric Station. 
ONE of the finest examples of modern 
electrical engineering construction extant 
is that of Frankfort-on-the-Main, Ger- 
many, which is described in the Evectrzca/ 
Engineer (Jan. 9) by Dr. R. Haas. The 
plan of distribution adopted is that of the 
single-phase alternating current, but it ap- 
pears that the determination to employ 
this was only arrived at after a very spirited 
controversy between the advocates of 
different systems, which occupied a num- 
ber of years. The station, which com- 
menced operations on October 12, 1894, 
has an ultimate capacity of 100,000 16-c. p. 
lamps. It is situated without the city on 
the bank of the river, at a point where 
coal and water are conveniently accessible. 
There are at present installed eight return 
tubular boilers with smoke-consuming 
furnaces. All the steam mains lead to a 
large drum, from which the engines draw 
their supply. Three engines are in posi- 
tion, and a fourth will soon be added. 
Each of these is a tandem compound, di- 
rect-coupled toa horizontal dynamo giving 
500,000 watts at 3000 volts. The switch- 
board is located in a gallery, and is simple 
and convenient in design. Each dynamo 
has its separate complement of apparatus 
for control and regulation. The distribut- 
ing system is entirely underground, and 
comprises high-tension feeders, high-ten- 
sion mains, and low-tension mains. Six 
nodal points on the system of high-tension 
mains are fed by a corresponding number 
of feeders. Concentric asphalt-insulated 
cables are used, protected with an armor 
of iron ribbon, These are imbedded in 
sand in trenches about 3 ft. deep, and pro- 
tected by a covering of brick, and, in some 
exposed places, of iron water-pipe. No 
connecting boxes are employed, the cables 
having been especially made in designated 
lengths, and thus a very high insulation is 
attained. The 3000-volt current is reduced 
to 110 volts by means of go transformers 
situated from 500 to 1000 ft. apart, which 
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feed into a system of low-tension con- 
sumers’ mains. The transformers are placed 
in pits under the sidewalks, which are lined 
with brick laid in cement. The trans- 
former lies at the bottom submerged in 
oil; over this is a wooden floor covered 
with linoleum, and above this a space 
where the switches and safety devices are 
placed. The pit is closed with a ribbed 
cast-iron plate at the level of the sidewalk. 
Scale drawings of one of these pits are 
given,with details of the transformer-boxes. 
Moisture is carried off by a ventilating 
duct, the air circulation being effected by 
the heat given off by the transformer,— 
an arrangement which has proved highly 
satisfactory in practice. The distribution 
of current is excellent, the losses under 
maximum load being, in the feeders, 4 per 
cent.; in the high-tension mains, 1 per 
cent.; in the transformers, 4 per cent.; and 
in the low-tension mains, I.2 percent. The 
regulation is effected by the aid of press- 
ure wires running back from the nodal 
points to the central station. The range 
of variation of pressure throughout the 
city seldom exceeds 1 per cent. in practice. 
The total cost—about $650,0o0o—did not 
exceed the estimates, and the entire work 
was finished within six months from the 
time of its commencement. 


The Edison Electric Company of Chicago. 

THE Electrical Engineer (Jan. 23) de- 
votes nearly twenty pages to an elaborate 
and well-illustrated ,article by T. C. Mar- 
tin, descriptive of the works of the Chicago 
Edison Company. This company operates 
three distinct plants, but the main centre 
of interest, in a technical sense, is the 
great Harrison street station, which has 
been pronounced by capable critics by far 
the best example of advanced electric-light 
engineering to be found in the western 
hemisphere. The main engine and dynamo 
room of the station is well shown in a full- 
page photo-engraving of unusual excel- 
lence, and it certainly is a most impressive 


sight. The room is 209 x 62 ft. on the floor, 
and 60 ft. in height, faced with cream- 
colored pressed brick and lighted from the 
roof. The equipment comprises ten large 
vertical triple-expansion engines of vary- 
ing dimensions,driving direct-coupled mul- 
tipolar generators, the present aggregate 
capacity being 6400 k. w. or approximately 
10,000 h. p., with the necessary complement 
of pumps, heaters, condensers, filters, etc. 
The station is operated on the Edison low- 
tension three-wire system, each engine 
being a three-wire unit in itself, inasmuch 
as it drives a pair of generators connected 
through switches to the three bus-bars on 
the switchboard. The conducting cables 
are made of 259 strands of No. 13 copper 
wire. The boiler-room has capacity to ac- 
commodate fourteen boilers, of which 
seven are now in use. The fuel used is re- 
siduum oil, brought by railway in tank cars. 
The daily consumption of oil is about gooo 
gallons. The switchboard is of Italian 
marble, set in steel channel-beams. The 
regulating portion is composed of sixteen 
panels, each 20 in. wide, making a total of 
26 ft.8 in. Each panel is devoted to one 
unit, and has all the necessary appliances 
in the way of switches and testing and 
indicating instruments. The original sta- 
tion at Adams street, in the business cen- 
tre of the city, is now used solely as a dis- 
tributing station, being connected with the 
Harrison street station by enormous trunk- 
line feeders. This trunk-line is 3,340 ft. in 
length, and is carried under the Chicago 
river by a special tunnel 60 ft. below the 
street surface. The dimensions of the 
positive and negative grouped conductors 
of this trunk line are 21,000,000 circular 
mils each, and that of the neutral 3,000,- 
ooo. There must therefore be something 
like 225 tons of copper in this trunk-line 
alone. The business of the company ap- 
pears to be extensive and profitable. The 
number of incandescent lamps connected 
has increased from 17,812 in 1889 to 161,- 
927 in 1894, and the motor service from 
234 h. p. in 1889 to 4,210h. p. in 1894. It is 
worth noting that the motor service has 
already reached 4o per cent. of the lighting 
capacity, and must be in operation at least 
twice as many hours per day. Many of 
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the large office-buildings in Chicago buy 
their current from the Edison company, 
instead of running isolated plants. Some of 
these buildings are very large consumers ; 
the Monadnock building, for instance, has 
some eight thousand lights. Altogether, 
the details of this gigantic plant, which 
are very fully given in the article, cannot 
but repay the most careful study on the 
part of those interested in the modern 
practice of electric distribution on a large 
scale. 


Electric Competition with Steam Railroads. 


NO small amount of space is being de- 
voted in these days, in technical and other 
journals, to various aspects of the com- 
petition which is springing up in various 
localities between the newly-established 
electric street railroads and the long-estab- 
lished local and suburban service of the 
steam railroads. The Electrical Engineer 
(Jan. 6) discusses the matter editorially, 
with particular reference to the measures 
which some of the steam roads are adopt- 
ing to retain their business where it is 
threatened with “trolley competition.” It 
is to be regretted that the editor of the 
Electrical Engineer can discover no better 
motive for the disposition of the various 
State railroad commissioners and State 
legislatures to seek to put a stop to the 
reckless and totally unnecessary multipli- 
cation of grade-crossing death-traps than 
a purely selfish desire to protect the steam 
roads from electric competition; but nev- 
ertheless the writer expresses the opinion 
that “even this obstacle put in the way of 
competing trolley lines will avail nothing.” 
Admitting this to be the case, there would 
seem to be nothing more to be said. The 
only argument against the total and abso- 
lute prohibition of the crossing of steam 
by electric roads that is worth a moment's 
consideration is that the increased cost of 
the separated grades will prevent the 
building of some trolley roads which 
would otherwise be built. As for the 
steam railroads, it is probably safe to as- 
sume that they will be able to take care of 
themselves. No doubt the new electric 
lines have in some places diverted a large 
amount of traffic from their older rivals, 
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and caused the discontinuance, here and 
there, of a local train; but it is at least a 
question whether this loss has not been 
many times made up by new business 
brought to the steam lines from points not 
heretofore conveniently reached by exist- 
ing modes of conveyance. As an example, 
who can doubt that the additional business 
brought to the Pennsylvania Railroad in 
such a city as Newark by the establishment 
of a vast system of converging trolley lines 
is not ten times as great as the amount 
diverted from it by the trolley lines which 
parallel it from Elizabeth to Jersey City? 
If the trolley lines can accommodate the 
travelling public better, or at lower fares 
than the steam railroads, they will get the 
business, and ought to have it. But if 
they cannot afford to do this without run- 
ning at dangerous rates of speed along and 
across the public highways, and recklessly 
across grade-crossings, then the law should 
step inand check them. Millions of dol- 
lars have been spent by the principal 
railroad lines in this country within the 
past twenty years for the abolition of 
grade-crossings, and it is very much to 
be doubted if public opinion will permit 
this eminently necessary work to be 
stopped, and in some cases even undone, 
at the behest of the promoters of specula- 
tive electric street-railway enterprises. 


How Incandescent Lamps Are Made. 

ALTHOUGH fifteen years have passed 
since the first commercial introduction of 
the incandescent lamp, it is only within a 
few months that any adequate and intelli- 
gible account of the minute details of its 
manufacture has been published. Refer- 
ence was made in this department a few 
months since to a somewhat elaborate 
article on this topic which appeared in 
journals devoted to the gas interest, 
‘and now we have, in the Electrical 
Engineer (Jan, 2), a detailed and well-il- 
lustrated account of the whole process of 
lamp-manufacture, as carried on in the 
extensive works of the General Electric 
Company at Harrison, N. J.,—the original 
establishment founded by Edison in 1882. 
Although the entire catalogue of material 
comprised in an incandescent lamp con- 
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sists only of a glass bulb, a thread of car- 
bon, two short pieces of copper wire and 
two of platinum wire, two shells of brass, 
and a little cement,—its only rivals in the 
realm of electricity in respect to simplicity 
being the magneto-telephone and the Morse 
sounder,—-yet no less than forty-one differ- 
ent pairs of hands, exclusive of inspectors 
and carriers, are required to perform all 
the operations necessary to fit it for its 
destined work. Many of the processes are 
extremely delicate, and all are exceedingly 
interesting. It would take too much space 
to give even a bare outline of them here, 
so that those whoare curious in the matter 
must be referred to the original article. 
It isa fact not generally known that the 
filaments of the best modern lamps are 
made of cellulose, as first proposed and 
practised by Weston, and that the carbon 
of fibrous structure so strongly insisted 
upon by the pioneers in the art of lamp- 
manufacture has become practically obso- 
lete. The process of “ flashing,” or treat- 
ing the filament in hydrocarbon medium 
while heated, originated by Sawyer and 
Man, has been adopted by this, as well as 
by all other successful manufactories. 
Some idea of the magnitude of the opera- 
tions carried on at this factory may be 
gained from the statement that the pres- 
ent number of employees is 900, and that 
the aggregate output of lamps per day of 
1o hours is no less than 28,000, 


Modern Theories of Electricity. 


In the London Electricéan (Jan. 18) 
Professor Oliver J. Lodge reviews at some 
length the article of Professor Rowland 
under the above title, which appeared in 
the January number of this magazine. 
Referring to Professor Rowland’s expla- 
nation of the cause of terrestrial magnet- 
ism,—vzz., that the ether must be sup- 
posed to have such properties that the 
rotation in it of ordinary matter produces 
magnetism,— Professor Lodge says that 
this and other similar statements are full 
of “ more than doubtful hypotheses ”’; that 
it has never been proved that magnetism 
is due to the rotation of something; that 
it is known that rotating electrification is 
a sufficient cause, but not necessarily ro- 
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tating ether; and that against the prop- 
osition that the spinning of matter on its 
axis magnetizes it may be adduced many 
specially-directed experiments, all of which 
have given a negative result. ‘“ The alter- 
native view championed by Dr. Larmer, 
that magnetism may be due to flow, and 
electric current to spin,” says Professor 
Lodge, “ has evidently not yet impressed 
him (Professor Rowland) as possessing 
any force or validity. It may be assumed 
as probable that he has strong reasons for 
this orthodox Maxwellian belief, and it 
would be interesting to knowthem. He 
considers magnetism more simple and 
easy to comprehend than electro-statics, 
which again must be considered as a thor- 
oughly Maxwellian position; and it is 
interesting to see how the great foreign 
philosophers of the world are all slowly 
coming to recognize the magnitude of 
this great teacher. Professor Rowland, 
indeed, has long recognized it, and it is 
hard to speak of members of the Anglo- 
Saxon race as foreigners; but their aloof- 
ness from insular prejudice and the bonds 
of mother country renders their adhesion 
to the English, instead of to one of the 
many forms of continental theory, of 
special interest.” 


The Power Plant at Niagara, 

THE Electrical Engineer (Jan. 16) gives 
some account of the present condition of 
affairs at Niagara Falls, accompanied with 
photographic half-tone views of the 
power-house, exterior and interior, and 
the 5000-h. p. two-phase generator which 
has just been installed, together with a 
sectional drawing of the latter. A de- 
scription of this machine is given, some- 
what in detail, and an interesting letter 
from Professor George Forbes to the 
London 7zmes, descriptive of the work 
which has been done, is republished in 
full. In summing up, Professor Forbes 
says: 

“The period of planning the transmis- 
sion scheme, of designing the greatest dy- 
namo in the world, and of construction of 
the first plant now closes. The financial 
period commences with the new year. 
The earning of dividends and the order- 
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ing of duplicate machinery is the future 
work of the company. In conclusion, it 
is difficult for me to say who were the 
boldest, —the capitalists who embarked on 
the scheme before any plans were ma- 
tured, or the manufacturers who moved 
their factories to this field before a single 
result had been achieved. The action of 
both was typically American, but their 
confidence was not misplaced. Theirsuc- 
cess is now assured.” 

Another article on the same subject by 
Frank C. Perkins, with a number of ad- 
ditional illustrations, and further details 
of the progress of installation, appears in 
the Electrical World (Feb. 9). 


The Electric Conductivity of Water. 

Mr. J. W. RODGER contributes to Nature 
(Nov. 8) an interesting résumé of the 
investigations which have been prosecuted 
within the past few years for the purpose 
of determining the electrical conductivity 
of pure water. Observations of this char- 
acter have been rendered exceptionally 
difficult by reason of the impossibility of 
freeing the water from the last traces of 
dissolved impurity. According to the latest 
determinations, one millimeter of water 
has at o° almost the same resistance as 
40,000,000 kilometers of copper wire of the 
same cross-section. It has been suspected 
that absolutely pure water might turn out 
to be a non-conductor. But Kolrausch and 
Heydwiller, by means of the hypotheses 
involved in the new theory of solutions, 
have shown that it must be a conductor, 
and they fix its probable conductivity at 
18° at 0.0043 of that of mercury, which is 
taken at 10", the accepted figure prior to 
1875. 


Storage-Battery Manufacture. 


THE storage battery has long been an 
important factor in the economical pro- 
duction and distribution of currents from 
central stations in all European countries, 
but for various reasons, some of which 
have heretofore been adverted to in this 
department, it has never met with much 
favor among central-station managers in 
this country. But indications are not 
wanting that in this respect matters will 
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soon assume an entirely different phase. 
The controlling patents and the most 
prominent business interests in this field 
in the United States have recently been 
united in a single organization, and the 
manufacture has been commenced in Phil- 
adelphia on a large scale. In the Electrical 
Engineer (Dec. 10) an excellent article is 
given, in which the whole process of manu- 
facture of the chlorid accumulator is min- 
utely described, numerous illustrations of 
the plant and processes reproduced from 
photographs accompanying the text. 


Long-Distance Telephony. 

COMPARATIVELY few persons, even 
among those well versed in electrical mat- 
ters, have any adequate conception of the 
amount of study, investigation, and experi- 
ment which has been necessary to bring 
the development of long-distance tele- 
phony to its present state of perfection. 
The present condition of the art is briefly 
but intelligibly summed up in an article by 
F. W. Dunbar in the Electrical World 
(Jan. 12). Diagrams are given of the ar- 
rangements of the circuits on a long-dis- 
tance line, and also of an apparatus now 
in practical use by which the same wire 
may be used simultaneously for both tele- 
graphic and telephonic service without the 
slightest mutual interference. This is done 
by inserting condensers in the telegraphic 
branches at each end, which freely permit 
telephonic vibrations to pass, but are im- 
pervious to the steady currents used in 
telegraphy, while, on the other hand, the 
telephonic instruments are screened from 
the effects of sudden changes of current at 
the beginning and end of each elementary 
telegraphic signal by means of “ retarda- 
tion coils.” By a singular mistake the 
cuts representing the two systems have 
-been transposed by the printer,—which 
may possibly cause some confusion in the 
minds of persons unfamiliar with the gen- 
eral subject. 


Modern Underground Cables. 

IN the Electrical World (Jan. 19) William 
Maver, Jr., has a paper giving a concise, 
but very complete and intelligible, account 
of the modern methods of manufacturing, 
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testing, and installing underground elec- 
tric cables,—an art which, in its present 
aspect, has practically been developed 
within the past ten years. The article is 
well illustrated with perspective views and 
diagrams showing the various machines 
and processesemployed. Among the most 
effective illustrations are two arranged on 
the “deadly parallel” plan, showing a 
section of lower Broadway before and after 
the compulsory removal of the overhead 
electric lines in New York city. Surprise 
is sometimes manifested that it should be 
possible to replace the vast and intricate 
mass of overhead wires which formerly 
darkened the streets of the metropolis by 
a comparatively small number of subter- 
ranean ducts. The explanation is very 
simple, and is found in the fact that one 
hundred wires, which make a heavy bur- 
den for a pole line, can be stowed away 
in a single cable in a three-inch subway 
duct. One of the most curious facts in 
connection with this subject is the in- 
creasing use of paper as an insulator. 
Under proper conditions it is found to 
answer most purposes admirably, while its 
indestructibility and cheapness are im- 
portant points in its favor. 
A Municipal Electric Light Plant. 

Ir is a circumstance worthy of remark 
that, while there are already a consider- 
able number of municipal electric lighting 
plants in operation in various parts of the 
country, nearly all of them are located in 
places where a private company could not 
have profitably undertaken to do the busi- 
ness. Now and then, however, we come 
across one of these small municipai 
plants which is exceptionally well man- 
aged and shows very satisfactory re- 
sults. One of these, that at South Nor- 
walk, Conn., forms the subject of an ar- 
ticle in the Electrical Engineer (January 
30). It is a street-lighting plant of 120 
2000-c, p. arc-lamps, supplied by two dy- 
namos of 60 lights each, driven by a Io00- 
h. p. high-speed engine. The fuel used is 
a mixture of two parts bituminous coal 
and one part locomotive sparks, bought in 
car-loads from a railway company. The 
station is of brick with a slated roof, 40 


by, 66;feet, and:capable of convenieut en- 
largement if required in future. The 
average number of nights lighted per 
year is 309; the average cost of lighting 
per lamp per year, including interest and 
depreciation, $59.29; pounds of coal per 
light “perfnight, 23.29. The operating 
force consists of a superintendent, an en- 
gineer, and a lineman, who are appointed 
by Electric Light Commissioners elected 
by the people for terms of three years. In 
the Electrical Engineer of February 6, 
Mr. A. E. Winchester, one of the Board of 
Electric Light Commissioners for the cur- 
rent year, publishes a communication, in 
which he states that he is no advocate 
of municipal electric-light plants, or of 
other municipal business institutions, ex- 
cept under the most favorable conditions, 
which, he is careful to add, “are seldom 
met with except in theory.” He further 
‘states that which, to be sure, is already 
pretty well known,—that “the primary 
reason for this increase in municipal 
plants is largely due to schemers, who by 
glowing promises make a business of ob- 
taining valuable franchises from progress- 
ive little cities,and in return establish a 
cheaply constructed plant with the expec- 
tation of unloading the stock at a hand- 
some profit upon the citizens.” If the 
citizens do not “bite,” the non-residents 
who own the plant usually seek to curtail 
the cost of operation at the expense of 
good service, and meanwhile the protests 
of the consumers are unheeded by the 
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by their charter in a monopoly of the bus- 
iness. It is then, asa last resort, that the 
people begin to talk of a municipal plant. 
The establishment of the South Norwalk 
plant appears to have been due to some 
such condition of affairs as that above re- 
ferred to. ‘The great enemies of muni- 
cipal plants’’"—says Mr. Winchester—“ are 
politics and partisanship.”- Exactly so, 
and politics and partisanship in American 
towns and cities are the rule, while the 
exceptions are few and far between. It is 
gratifying to be assured that the manage 
ment of the South Norwalk plant is non- 
political ; for the sake of the citizens who 
are served by it, it is to be hoped that it 
may long remain so. 

IN this department last month was given 
an abstract of a published description of 
the electric-railway system of the Phila- 
delphia Traction Company. In the E/ec- 
trical Engineer (Jan.9) appearsan excellent 
illustrated account of another system in 
the same city,—vzz., the Hestonville, 
Mantua, and Fairmount Passenger Rail- 
way Company. The Philadelphians were 
slow in taking up electric railroading, but 
it would certainly seem that the delay 
which has enabled them to profit so largely 
by the experiences, fortunate and other- 
wise, of other people has not been without 
its compensations. Many of the details of 


the construction of this road are of much 
interest. 
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ardson (E I-Began Oct.—4 parts to date—I5 
cts. each). 

26592. Electrical Power Transmission. 
Louis Bell (E W-Began Nov. 10—12 parts to 
date—1I5 cts. each). 

27371. The Electric Light. Ill Henry 
Stooke (I C B-Began Nov. 23—10 parts to date 
—30 cts. each). 

27506. Suggestions in Preparing Specifica- 
tions for the Electric Lighting of Buildings. 
Nelson W. Perry (E R-Began Dec. 8—3 parts 
to date--15 cts. each). 

27704. Some Hints on the Building of Elec- 
tric Plants. Charles G. Armstrong (E I-Began 
Dec.—2 parts to date—15 cts. each). 

27855. Methods of Determining the Ef- 
ciency of Dynamos and Motors. Ill. J. Regi- 
nald Ashworth (E P-Began Dec.—2 parts to 
date—30 cts. each). 

28624. The Testing and Inspection of Elec- 
tric Light Cables. Anon. (E R L-Began Jan. 
11—Ended Jan. 25—2 parts—3o cts. each), 

28759. The Electric Arc. Ill Hertha 
Ayrton (El-Began Jan. 18—-2 parts to date—30 
cts. each). 

28811. The Distribution of Energy in the 
Spectrum of the Glow Lamp. Edward L. 
Nichols (E N Y-Began Jan. 30—2 parts to date 
—I5 cts. each). 

29041. The Recent Growth of Electrical En- 
gineering. S. Flood Page (E Rev-Began Jan. 
2I—1 part to date—3o cts). 

29132. Magnetic Mechanism. Il]. Wilbur 
M. Stine (E A-Began Feb. 9—1 part to date— 
cts). 


See introductory. 
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The Independent Labor Party. 

Or the recent movements that have 
their origin in the restless spirit now per- 
vading the laboring classes, the formation 
in England and Scotland of the Indepen- 
dent Labor Party, its successful attempt 
to effect an efficient organization, and its 
rapid growth in numbers and influence, 
are among the most significant. This 
party is unconnected with either Liberal- 
ism or Toryism. It effected its present 
organization in 1893, and its existence may 
be taken as dating from a conference held 
at Bradford in that year, at which one 
hundred and twenty delegates from differ- 
ent parts of the kingdom were present. 
This convention seems likely to become 
historic. Mr. J. Keir Hardie, M. P., inthe 
Ninetcenth Century for January, has pre- 
sented a fuil account of the origin, growth, 
organization, and political creed of this 
new party. 

Prior to 1893 fitful and unfruitful efforts 
to establish a party had only resulted in 
multiplying candidates who received small 
support at the elections. There were 
‘quite a number of so-called “ Independent 
Labor Organizations,” but each acted by 
itself, and there was no plan for securing 
concerted action. The Bradford conven- 
tion in 1893 brought all these associations 
into a single organization, which, together 
with accessions to its numbers since that 
meeting, now numbers over fifty thousand. 
**A second conference was subsequently 
held in Manchester in February, 1894, at 
which none but representatives from 
branches which had affiliated to the Inde- 
pendent Labor Party were admitted. 
Ninety-four delegates attended, some rep- 
resenting several branches. Again the 
conference sat for two days, and the pro- 
gramme agreed to at Bradford wasslightly 
amended. Since then the movement has 
gone on developing by leaps and bounds, 
and in a directory just issued by the secre- 
tary, Mr. Tom Mann, a full list of branches 
in all parts of the country is given. In 


Lancashire and Cheshire there are 68 
branches; in Yorkshire alone, 1o1 ; Scot- 
land is represented by 40; London has 30; 
the Midlands, 21 ; North-eastern counties, 
15. There are several branches in Wales 
and 2 in Ireland. The total number of 
branches presently existing is over 300, 
comprising a total membership of over 
50,000,” 

Each member pays a minimum of 1 
penny per week as his contribution to the 
treasury of the organization, but the aver- 
age is 3 pence per week, which results in a 
yearly collection of £32,500. Aside from 
this, liberal sums have been specially con- 
tributed for election expenses by members 
and friends of candidates. ‘ Many work- 
ing-men, earning not more than 25 or 30 
shillings per week, have contributed from 
10 to 20 shillings toward these bye-election 
funds.” 

The voting strength of the party is said 
to much exceed its financial membership. 
@nd as an example of this, the case of 
Mid-Lanark in the April election is cited. 
Here, with a membership of 100 candi- 
dates, the party received 1221 votes. In 
Leicester, where, previous to the election, 
no branch had been organized, the Inde- 
pendent Labor Party candidate received 
4402 votes. 

“ The organization of the party proceeds 
on the following lines: in each constituency 
one branch is recognized, which, however, 
may be divided into ward or parish sec- 
tions for the purposes of organization. 
These branches are affiliated to ‘county 
federations,’ or, in the case of boroughs, 
into ‘ councils’; such councils and feder- 
ations supervising the work over the entire 
area covered by the branches represented 
thereon. A conference is held yearly of 
one representative from each branch. 
This conference is the supreme authority 
for the whole organization. Its decisions 
are binding alike upon branches and mem- 
bers. From this annual conference presi- 
dent, secretary, treasurer, and a committee 
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of six are selected. These form what is 
known as the ‘National Administrative 
Council,’ which continues in office until 
the next conference is held. This council 
is purely administrative and may not ini- 
tiate any new policy without the sarction 
of the conference. In addition to carrying 
out the decisions of the conference at 
which, it was appointed, the council is ex- 
pected to raise funds for the general work 
of the party, and a special election fund to 
aid branches running candidates.” 

The object of this organization is formu- 
lated as, ‘the collective ownership and 
control of the means of production, dis- 
tribution, and exchange ”’ ; and the methods 
by which the object is to be attained are 
‘independent representation of the people 
in the house of commons and in all legis- 
lative, governing, and administrative bod- 
ies, and by propaganda by means of litera- 
ture and_ public meetings.” 

The conditions to which a candidate 
must subscribe before the new party will 
accord’him its favor and financial support 
are: “(1) that he will advocate the object 
and programme of the Independent Labor 
Party ; (2) that, if returned to parliament, 
he will form{one of the Independent Labor 
Party there, and sit in opposition, without 
regard to. the political color of the party 
in power; (3) that he will act with the 
majority of the Independent Labor Party 
in the house of commons, irrespective of 
the convenience of all other political par- 
ties. In selecting candidates, each branch 
must obtain the consent of the national 
administrative council of the party before 
their candidate can be recognized.” 


Law of Corporations. 


Fo Judge Gaynor, of Brooklyn, N. Y.,not 
only the State of New York, but the whole 
country, is indebted for the firm, wise, and 
equitable stand he has taken on important 
issues, and his calm, unbiased, impartial ad- 
ministration of justice since he has been on 
the bench. His recent decision in the 
matter of the application of a private citi- 
zen for a mandamus to compel the Brook- 
lyn Heights Company to run its cars, which 
was one of the most important incidents of 
the great strike of the employees on the 


electric street railways of that city, will do 
much toward relieving the traveling public 
from the embarrassments accompanying 
such strikes, while, at the same time, it 
wrests from corporations one of the most 
powerful weapons by which they have 
hitherto resisted the demands of em- 
ployees. 

In the case of the Brooklyn strike there 
can be no question that the men asked for 
nothing unreasonable or unjust, That 
their demands were resisted so long by 
some of the corporations was due to the 
fact that these corporations illegally sus- 
pended the operation of their roads, to the 
great inconvenience of the public, and to 
the serious injury of business, both in 
Brooklyn and New York. What Judge 
Gaynor says in his decision of the Brook- 
lyn Heights Company applies equally to 
all railway corporations. Their first duty, 
he says, is to the public, and not to their 
stockholders. The following extract from 
the decision, as printed in the New York 
World (Jan. 25), very clearly states the re- 
lations of these corporations to the public: 

“It is my duty to declare the law of this 
case. This railroad corporation is not in 
the position of a mere private individual 
or company carrying on business for pri- 
vate gain, which may suspend business 
temporarily or permanently at pleasure. 
On the contrary, it has a dual relation,—a 
public relation to the people of the State 
and a private one to the stockholders. 

“It must not be forgotten here, though 
it may seem to be growing dim, if not 
wholly forgotten elsewhere, that in its chief 
aspect it is a public corporation, having 
duties to perform to the public which 
transcend any obligation which in its pri- 
vate aspect it owes to its stockholders. It 
has received franchises of great value from 
the State, and had conferred on it the 
State’s transcendent power of eminent 
domain. In return it took upon itself the 
performances of public duties and func- 
tions, in the performance of which it is in 
law and in fact not an independent indi- 
vidual or entity, but the accountable agent 
of the State. 

“Though these principles are old and 
inherent in the idea of the sovereignty of 
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the people, it would seem that in the 
recent rapid growth of corporate power, 
and of the tendency to use public fran- 
chises for the aggrandizement of indi- 
viduals first, and for the service and benefit 
of the public second, they have come to 
be somewhat overlooked, and need to be 
restated. They have often been declared 
by the higher courts of this State and the 
Supreme Court of the United States (Ol- 
cott vs. the Supervisors, No. 16 Wall, 687, 
694; Bloodgood vs. Mohawk, &c., R. Co., 
19 Wend., 9; The People vs. N. Y. C. and 
H. RR. Co., Hun., 543). The duty of the 
company now before the court is to carry 
passengers through certain streets of 
Brooklyn, and to furnish, man, and run 
cars enough to fully accommodate the 
public. It may not lawfully cease to per- 
form that duty for even one hour. 

“The directors of a private business 
company may, actuated by private greed, 
or motives of private gain, stop business 
and refuse to employ labor at all unless 
labor comes down to their conditions, 
however distressing, for such are the exist- 
ing legal, industrial, and social conditions. 
But the directors of a railroad corporation 
may not do the like. They are not merely 
accountable to stockholders; they are ac- 
countable to the public first and to their 
stockholders second. They have duties to 
the public to perform, and they must per- 
form them. 

“If they cannot get labor to perform 
such duties at what they offer to pay, then 
they must pay more, and as much as is 
necessary to get it. Likewise, if the con- 
ditions in respect of hours or otherwise 


which they impose repel labor, they must. 


adopt more lenient or just conditions. 
They may not stop their cars for one hour, 
much less one week or one year, and there- 
by beat or coerce the price or conditions of 
labor down to the price or conditions they 
offer. 

“In respect to the question of hours 
and wages between the company and its 
employees, its duty was to have gone on, 
and it is to go on with its full complement 
of employees, having the right gradually 
and from day to day to supersede its em- 
ployees, if it can, by new employees who 
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will work on its terms, or to supersede 
them all at once when it has obtained a 
sufficient number of new employees for 
that purpose; but in such a controversy it 
has not the right to stop its cars while it is 
thus gradually getting other men. 

“Ifthe people of the State were running 
these roads, they would not thus incom- 
mode and damage themselves, and it must 
not be forgotten that this corporation is 
intrusted with the running of these roads 
as the servant of the people of the State. 

“It therefore only remains for me to 
determine the form of the writ.” 

The New York Wordd, Brooklyn Zag/e, 
and other papers, commenting editorially 
upon this decision did not dispute its legal 
accuracy, but asserted that the Brooklyn 
roads were not able to run their cars as a 
matter of fact, and that neither corpora- 
tions nor individuals can be legally forced 
to do impossibilities. But the fact is that, 
if their employees had been justly treated, 
there would have been no interruption of 
traffic, and at any time the strike would 
have terminated by conceding to these 
men what they demanded. There was no 
impossibility in this. What the companies 
did was to run some cars under difficulties, 
and let the public wait for what Judge 
Gaynor states should have been constantly 
supplied. No one believes that the entire 
force of striking employees on the Brook- 
lyn roads could have been replaced in one 
hour, or one week, even if there had been 
no violent opposition to such an attempt. 
The real impossibility was in getting new 
men, but, according to the decision, this 
was no excuse for the failure of the com- 
panies to run their cars. However, Judge 
Gaynor, doubtless glad of the opportunity 
to shift the responsibility this interpreta- 
tion of the law entailed, availed himself of 
a technicality, and on a question of fact 
raised by the Brooklyn Heights Company, 
allowed it twenty days to show cause why 
a peremptory mandamus should not issue. 


Migration of Population. 

THE tendency in the discussion of labor 
disturbances to single out some one social 
tendency and to set this up as the controll- 
ing factor is one of the peculiarities of the 
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current debate kept up by magazine writers 
upon the “ burning question.’” Thus Mr. 
Geoffrey Drage, in the Fortnightly Review 
for January, under the title “ Alien Immi- 
gration,” assumes, or, rather, asserts, that 
“experience points to the inevitable ac- 
ceptance of the migration of population as 
a determining factor in the labor ques- 
tion,” and maintains that it points also to 
the desirability of leaving that migration 
as free from artificial stimulus as from 
arbitrary limitations. Therefore the logi- 
cal conclusion must be that, if migration 
be not meddled with, either in the way of 
help or hindrance, it will of itself work out 
the solution of the problems that now per- 
plex the industrial world. If migration be 
“the determining factor’’ and its influence 
be not interfered with, it will certainly de- 
termine the future of industry. All we 
have to do then is to wait and endure 
present ills, until migration has done its 
perfect work. How long we shall prob- 
ably have to wait and suffer is not inti- 
mated by Mr. Drage. From all that can 
be gathered it appears to bea very slow 
process indeed, and meanwhile the con- 
tent of the laboring classes does not in- 
crease. Onthecontrary, discontent grows 
and threatens. But, although this shift- 
ing of population is the grand panacea 
for social ills, and although it must not be 
stimulated or obstructed, but left perfectly 
free to operate in its own way, it is ad- 
mittedly not ‘a matter of indifference to 
the governments of Europe or of any other 
continent. On the contrary, it is clear 
that outside England it calls for the most 
urgent attention, whether the question at 
issue be the European movement from 
east to west, or whether it be the tendency 
of the yellow races to spread themselves 
eastwards over the shores of the Pavific or 
southwards through Malaysia into Aus- 
tralia. These two great movements of the 
European and Mongolian peoples, together 
with the immense migration from India to 
the Crown Colonies and to Africa, and the 
spread of the black races in America, con- 
stitute in its broad outlines the population 
question, and therefore the labor question 
of the future. In Europe the Latin races 
of the South and the great Slavonic peo- 
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ples of the East are gradually pressing the 
Teutons within narrower and narrower 
limits. Italy has, indeed, recently made 
some attempt at internal colonization, but 
the Italians still come in their thousands 
into Austria, just as they pass northwards 
into Switzerland. The Russian govern- 
ment may desire an expansion into Siberia, 
but the great massing of the Slavonic peo- 
ples is upon the Teutonic frontiers; they 
are expanding, as the peoples of Eastern 
Europe have always expanded, westwards, 
whilst the peoples of Western Europe emi- 
grate wholesale to America. The vast 
emigration from Scandinavia is making 
room for a Slavonic advance, slower cer- 
tainly than the advance further south, ow- 
ing to difficulties of climate, but still tak- 
ing its share in the gradual supplanting of 
Teutonic labor and Teutonic civilization.” 
In conclusion, it is claimed that alien im- 
migration into England scarcely deserves 
to be compared with that received by other 
countries, and that England is happily 
free from the problems which beset its con- 
tinental neighbors and from “the pressing 
industrial competition which American 
workmen allege as areason for demanding 
protection ” ; but it does not clearly appear 
that Mr. Drage has succeeded in establish- 
his thesis that the solution of the labor 
question is to be worked out by the migra- 
tion of population, and that this should be 
left entirely free from interference. 


The Industrial Situation. 

WHAT is the matter with the commerce 
of the world? Everyone is seeking to 
answer this question, and numerous 
causes are assigned, each of which is re- 
garded by the person offering it as ample 
to account for the present status. The 
year 1895 begins under most peculiar con- 
ditions. Abundant wealth and abundant 
poverty exist, with apparently no com- 
mercially practicable way open whereby 
capital can be so used for the benefit of 
labor as to relieve either of its present idle 
surplus. The idle surplus both of capital 
and labor is the problem which now con- 
fronts the nations. In an editorial, Zhe 
Engineer (London, Jan. 4) takes a com- 
mon view of the situation, but, as usual in 
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articles of this sort, fails to grasp the ques- 
tion in its entirety. The fault is con- 
sidered to be all on the side of labor. If 
labor would concede to capital all that the 
latter requires, the difficulty would be 
ended. Labor can get all the employment 
it desires, if it will accept it on the terms 
offered by capital. 

“ There is in this country— and, we may 
add, in the United States—a great mass 
of capital seeking employment, and for 
two principal reasons this capital will not 
be used. The first is that engineers ap- 
pear to be unable or unwilling to suggest 
an outlet for it; the second, and by far the 
more important, is that capitalists have no 
confidence whatever in the common sense 
and ability of labor leaders, The capital- 
ist regards the labor leader as a mischiev- 
ous windbag. Now, as a rule, the capital- 
ist is a very shrewd man of business; if he 
were not, he would not be a capitalist. 
He likes to codperate with sensible men, 
and he abhors dealing with fools. Up to 
the present no labor leader has started on 
commercial lines; not one has shown that 
he possesses the knowledge, the mental 
stamina, or the influence requisite. Sup- 
pose that to-morrow such a man came 
forward, and proved that he could lead 
and control five thousand or ten thousand 
men, and that he could place them, on 
terms to be rigidly carried out, at the dis- 
posal of a syndicate of capitalists; is it to 
be imagined that the money would be 
lacking to carry out a great enterprise? 
Not fora moment. The truth is, if the 
labor leaders could only see it, that they 
can have all the capitalists in the kingdom 
working eagerly with them, if they will 
give them achance. But this is just what 
the labor leaders will not do, because they 
permit sentiment, and fancied wrongs, and 
wild notions manufactured in Poland, 
Hungary, Italy, Russia—countries which 
have nothing in common with Great 
Britain—to usuip the seat of common 
sense. If only they could once see that 
the reason why a man becomes a capital- 
ist is that he flings such ideas to the 
winds, and deals with the world as it is 
and not as it ought to be, and, taking a 
lesson from him, would understand that 


such things as strikes on a falling market 
are blunders, and that labor can have the 
use of any amount of capital it thinks 
proper to enjoy if only it will go the right 
way to work, then would a new era open, 
and trade would once more advance by 
leaps and bounds.” 

It is pointed out that the efforts of labor 
to improve its condition by the method of 
strikes in 1894, have almost all been fail- 
ures. “Strike after strike has collapsed 
because they were started without any 
knowledge of the prevailing conditions of 
trade.” While this may be admitted as a 
strong argument against the wisdom of 
the method of strikes, it cannot be ac- 
cepted as proof that labor-leaders are 
“fools,” that labor suffers only “ fancied 
wrongs,” that its notions are all “wild 
notions manufactured in Poland, Hun- 
gary, Italy, Russia,” or that “sentiment ” 
should find no place in the adjustment of 
existing issues. So long as the scope of 
sentiment, which is the basis of all charity 
(it might also be said to be the basis of 
ethics), is confined to public and private 
effort for the relief of want, just so long 
will the present strained relations between 
capital and labor continue and increase. 
It is this mischievous principle—that feel- 
ing has no place in business—which is 
working out the evil tendencies of the age. 
A man is not a mere machine without 
feeling. This cult of supreme selfishness 
has already wrought enough woe in the 
world. It is time that in business, as well 
as in private intercourse, some regard to 
the welfare of others should be considered 
essential to that morality which can com- 
mand public approval. 


The Future of American Shipping. 

THE disabilities under which the ship- 
ping interests of the United States at 
present labor, and the proposed remedy,— 
discriminating duties,—are discussed by 
Mr. Richard P. Joy, in Seadoard (Dec. 13). 
The present Democratic congress is 
charged with “retrogression instead of 
progression,” and the president is styled a 
“superficial observer’ in consequence of 
his speech at the launching of the St. Louz's 
at Philadelphia a few weeks ago, wherein 
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he favored the free-ship bill, and wherein 
he asserted that the S¢. Lous was the re- 
sult of the relaxation of our present regis- 
try laws. Mr. Joy asserts that ‘the own- 
ers of those ships would never have asked 
congress for an American registry had it 
not been for this act. It was a special 
case, and one which should not be repeated, 
for it was the entering wedge for free ships, 
and a dangerous precedent. Should con- 
gress pass a free-ship bill, would it help 
our marine? Could Americans operate 
against the low wages paid foreign seamen, 
and against the heavy bounties, mail sub- 
sidies, and subventions which foreign gov- 
ernments have granted their shipping? 
American shipowners have told me that 
they cannot, and, that no matter where a 
ship is built, it is folly for them to engage 
in any trade but the protected coastwise 
trade. If congress should pass the free- 
ship bill, as Mr. Cleveland advises, it would 
strike a savage blow at the American 
coastwise trade, for congress cannot dic- 
tate what trade a ship under the American 
flag shall enter.” 

It is plain that the argument represents 
the views of that class of economists who 
believe that legislation favoring special 
commercial interests is the great panacea 
for particular industrial ills. Mr. Joy says 
he has, in the past, advocated discrimi- 
nating duties as a remedy, and he still be- 
lieves that it is “the duty of congress to 
abrogate the treaty which binds by honor 
the American nation, notwithstanding the 
repeated violation of it by England. Britain 
is honorable in commercial matters only as 
long as she pleases. If anything is to be 
gained by dishonest policy, she will not let 
such a small thing as honor stand in the 
way.” 

As to the retaliation of other countries 
—England, for instance—should the legis- 
lation advocated be carried out, the reply 
of this school of economists is that they 
would not dare to dothis. “Should Eng- 
land retaliate with a like system of duties 
on American exports, such as beef, pork, 
grain, and breadstuffs, the cost of living to 
the labor of England would be increased, 
and this Britain specially desires to avoid, 
for she must admit all the necessaries of 
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life free (as she cannot raise them herself) 
in order to cheapen the cost of manufact- 
uring. This policy is the very corner-stone 
of England’s supremacy. If the British 
government destroy that policy, the whole 
commercial supremacy of that country 
falls.” This argument presents nothing 
new, and it rests wholly upon the princi- 
ple of protection, as that term is under- 
stood by protectionists of the radical sort. 
Under not improbable political changes 
the system advocated may meet with in- 
creased favor. 


A Phase of Foreign Competition. 


IN an editorial in Eugzneering (London, 
Jan. 12) referring to the Belgian competi- 
tion with the English iron industry, the 
following incident, quoted from corre- 
spondence of the 7zmes, is narrated. Mr. 
J. W. Durnford, an architect, wrote to that 
journal stating that a building contractor 
placed an order for an iron girder of sim- 
ple construction with a firm in a certain 
town. Through delay in delivery, inquir- 
ies were made, in the course of which the 
following remarkable circumstances came 
to light. The first firm, A, had passed the 
order on to firm B, who had passed it on 
to firm C—A, B,and C being English 
houses in business in midland towns. 
Finally, the firm C sent the order toa Bel- 
gian firm.” 

In commenting upon this curious shift- 
ing of contracts, Engzneering thinks “ it 
does not much elucidate the problem of 
foreign competition,” although it empha- 
sizes very strongly the fact that foreign 
competition exists and is strong. 

The reason why Belgium and Germany 
furnish girders for British buildings is said 
to be that architects and engineers 
“generally specify such unnecessarily di- 
verse types of sectional material for given 
work that anything like economical and 
continuous manufacture becomes impos- 
sible. On the continent schools of engi- 
neers have determined amongst them- 
selves upon a range of sections of rolled 
iron and steel suitable for certain duties in 
given types of work.” The introduction 
of Belgian iron and steel in English 
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markets probably has a wider significance 
than this rather weak explanation indi- 
cates. If the diversity of types spoken of em- 
barrasses English manufacturing, it is not 
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obvious that it would not also similarly 
affect Belgian and German makers, and 
this explanation seems much like whistling 
to keep up courage. 
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Rule of the Road at Sea, 

UPON this important subject, increasing 
constantly in importance as the number 
and speed of steamships increase, a spir- 
ited debate is reported in Fazrplay (Jan. 
I1),the subject having been brought before 
a meeting of shipowners, merchants, and 
shipmasters, held at Liverpool on‘January 
8, by an address of the lord mayor, who 
presided over the meeting. He said that 
the substitution of steam for sailing vessels 
had very naturally rendered necessary a re- 
consideration of the rules at sea, and the 
Board of Trade had very properly en- 
deavored to meet the altered circumstances 
by a conference of the maritime powers 
held at Washington in 1889. Here a code 
of rules seemed to have been fairly dis- 
cussed and decided upon, and, as far as he 
could understand, with practical unanim- 
ity, except on two points,—one of these 
having reference to side-lights of ships, and 
the other to the form of fog signal to be 
used at sea in the presence of fog or 
weather calling for the use of that sign. 
By the multiplication and duration of a 
sound signal the captain of a vessel could 
be supposed to know whereabouts and in 
what direction another vessel was steering. 
Upon these two questions a strong differ- 
ence of opinion exists. At the conference 
itself 64 per cent. of the representatives 
objected, and only 29 per cent. approved 
of the suggested proposals; and—what 
was still more remarkable—the entire 
voice of the Liverpool shipowners’ asso- 
ciations, the committee of Lloyd’s, and 
many other interested organizations (all 
of whom might be fairly supposed to be as 
fully alive to their own interests and the 
safety of their vessels as the Board of 
Trade officials) condemned these rules in 
the strongest possible terms. They hold 
that, instead of diminishing risk at sea, 
they would increase it; that they imposed 
upon captains of ships at a critical mo- 
ment, when all their faculties were needed 


in other directions, duties which it would 
be practically impossible for them to carry 
out. To those cogent arguments the 
Board of Trade turned a deaf ear. All 
parties agreed that there was room for im- 
provement; that, if a simple and efficient 
indication by light or sound of the posi- 
tion and course of steamships could be 
devised and agreed upon, it would be an 
immense gain to all interested; and that 
it would further seem reasonable that no 
fresh legislation should take place until 
all partiese were fairly well agreed upon 
these points. 

Mr. T. Gibson Bowles, M. P., said they 
had been driven there that day by the arro- 
gance of the Board of Trade and by the 
determination of that department to listen 
to no representations made by practical 
men as to the carrying out of the rules 
which they were called upon to work. The 
dangers which were to be imposed upon 
the shipping industry of the country were 
so great that they could not and dare not 
remain any longer silent. The subject 
affected not only the lives of a quarter of 
a million of British seamen, but property 
and many other matters. Of course, there 
were difficulties in the way of getting this 
matter dealt with. In the House of Com- 
mons, if the words “ rule of the road ” were 
mentioned, the members, including even 
the president of the Board of Trade, flew 
away either to the dining or tea rooms. 
The Board of Trade seemed to forget that 
British seamanship was 2000 years old. 
Signals, in some cases, were very necessary ; 
but, after all, they were only auxiliaries to 
the rule of the road. The old rule was 
plain and simple. The vessel that had an- 
other on her starboard side had to give 
way, and that was the rule up to the year 
1863. In fact, the whole of the rules of 
the road were learned from the sea, and 
were kept short, simple, plain, and un- 
doubted ; and, until the Board of Trade 
began to interfere, it was possible to put 


1105 


é 
{ 
: 
§ 
q 
et 
i 
| 


1106 


the whole of the rules on a sheet of note- 
paper. Itwas about the year 1853 thatthe 
Board of Trade began, through powers ob- 
tained from the merchant-shipping act, to 
interfere with the rule of the road at sea, 
taking in course of time the rules into its 
own hands. Hencearose all these troubles. 
In 1862 a code of regulations was drawn 
up, and in that code the old rule that one 
vessel was to give way to another was 
abandoned, and the words “should keep 
out of her way” were introduced. This, 
of course, created uncertainty and formed 
an clement of danger. Since the time he 
had mentioned scarcely a year had passed 
without some small, niggardly alteration 
being made. In his opinion, the Board of 
Trade was a kind of departmental cuckoo, 
which laid its eggs in everybody’s nest and 
produced the most fearful wild fowl. 

As to the qualifications of the Board of 
Trade to formulate rules for marine service, 
he stated that the former president of the 
board was a weaver, and the present presi- 
dent a historian, who had to rely upon sub- 
ordinates, many of whom had perhaps 
been to sea thirty years ago, but had prob- 
ably lost their knowledge of the sea in the 
interval since. He criticised the opinions 
of Lord Farrer and Mr. Thomas Gray, and 
said that, according to Mr. Gray, steamers 
were to be placed in the same category as 
cabs or omnibuses. Apparently Mr. Gray 
could not conceive that a ship wasa differ- 
ent kind of thing, which cannot be handled 
as the pedestrian or the omnibus and the 
cab. The Board of Trade had to obtain 
the sanction of the admiralty before it 
could alter any rule, and he was strongly 
of opinion that the course of the admiralty 
in invariably endorsing all that the Board 
of Trade did was a grave dereliction of 
duty. Speaking of the losses at sea by 
collision, he pointed out that, while in the 
years from 1871 to 1875, out of 3513 British 
ships totally lost at sea, 286 were lost by 
collision, during the years 1889 to 1893, out 
of 2451 total losses, 425 ships were lost by 
collision. These figures showed the large 
increase in losses by collision; for, while 
twenty-three years ago one out of twelve 
ships was lost by collision, now one out 
of six wasso lost. The rules made to 
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prevent collisions were inefficacious and 
bad. 

Their complexity and length, and the 
many changes that have been made in ex- 
isting rules, were criticised. The Wash- 
ington conference was also severely criti- 
cised as “utterly inadequate to frame any 
code of regulations.” “In his opinion it 
would be necessary to revert to the short- 
ness, simplicity, and certainty of the old 
rules; and they would also have to put into 
the melting-pot all these new rules, and 
get a few practical men together to make 
a new code for the seamen.” 


Bilge Keels. 

ONE of the features of modern marine 
engineering is the increasing favor with 
which bilge keels are regarded. The in- 
fluence of these keels in preventing the 
rolling of vessels at sea is very marked, 
and it has also been found in modern 
yacht-construction that such keels will en- 
able a sailing vessel to stand up to the 
wind under a heavier press of sail than 
would otherwise be possible. Another 
effect is the prevention of slip which oc- 
curs in heeling over under wind pressure, 
in which case the bottom keel does not 
hold advantageously against the water. 

In connection with the influence which 
rolling of ships may have upon the issue 
of a naval combat, as illustrated in the 
engagement between the Chinese and 
Japanese fleets at Yalu, the influence of 
bilge keels is broadly discussed editorially 
in Zhe Engineer (London, Jan. 18). The 
mathematical discussion of the resistance 
of bilge keels occupies a considerable 
space in the article, and we shall notice 
only some of the examples referred to as 
illustrating their practical effect. 

“Sir W. H. White quotes, as an illustra- 
tion, the work done by the bilge keels of 
the Su/tan, which are 420 square feet in 
area, the period of rolling being longer, 
and the angle of heel during the single 
swing quoted being 0,102 circular measure, 
presumably between 5° and 6°. Under 
these circumstances the amount of work 
done appears to be only 1890 Ibs. Hence 
the assistance afforded by the bilge keels 
of the Royal Sovereign, or Magnificent, to- 
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wards the extinction of rolling when the 
vessel has heeled 17°, is one hundred 
times that afforded by the smaller bilge 
keels of the Su/tan at an angle of heel of 
between 5° and 6°. The importance of 
large bilge keels when a ship is rolling 
heavily can, therefore, be hardly over- 
estimated, we are inclined to think. 

“ There is, however, another aspect of 
this question which may accentuate still 
more sharply the immense importance of 
the bilge keel as a constructive feature. It 
has been conclusively proved that the rate 
of extinction of rolling of ships under 
weigh is more rapid than that of ships hav- 
ing noheadway. A table quoted in Sir W. 
H. White’s work gives the increase of rap- 
idity in the process of extinction between 
no headway and eight knots’ speed, in a 
particular vessel, as 50 percent. The ex- 
planation suggested is as follows: ‘ When 
the ship is under weigh, she penetrates at 
each instant into water not yet disturbed, 
of which the whole inertia has to be over- 
come, whereas, when she has no headway 
and is rolled, similar conditions do not 
hold, and the inertia of the water is not so 
great.’” 

Other examples are cited of ships loaded 
with live stock whose trampling set up a 
decided rolling when the vessels lay 
moored at the side of their -docks, al- 
though these vessels were steady enough 
when under weigh. The principle seems 
clear that, when these keels penetrate 
water which is practically at rest, the in- 
ertia of the water is a factor in the effect 
they produce. “ Itseemsirrational to sup- 
pose that, when such a mass as a vessel 
weighing many thousand tons is under 
consideration, a pressure of 1890 Ibs. upon 
the bilge keels would present any effective 
resistance to the influence of rolling; but, 
when the size of the bilge keels and of the 
ship itself increases, so as to make the work 
done fourfold greater, and when the rapfd- 
ity of the rolling motion is enhanced so 
greatly as to develop this work of resist- 
ance fifteenfold, still further, the figure of 
105 tons stares us in the face. This is by 
no means a figure to be despised. It is 
well known that three hundred men, who 
would weigh about 22 tons, can set a heavy 
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battleship rolling by running simultane- 
ously across the deck. It is reasonable 
therefore, to suppose that a pressure of 105 
tons exerted against an unbroken water sur- 
face would possess immense influence in 
the bringing of a ship to rest after she had 
started rolling. The same pressure, in its 
initial degree, would tend to prevent the 
setting-up of this process.” 
Electroplating Ships’ Hulls. 
ELSEWHERE we have remarked that the 
industrial uses of electricity seem inex- 
haustible. One of the most important of 
recent innovations is the electroplating 
with copper of the hulls of iron vessels. 
Should the method prove entirely practi- 
cal, as it certainly seems to be, it will result 
in large economy to the mercantile marine 
of the world, and it will, of course, be 
equally valuable to war-vessels. A vessel 
98 feet long has recently been thus elec- 
troplated by the Ship Copper- Plating Com- 
pany of New York, and the operation and 
method were illustrated and described in 
the Sczentzfic American (Jan. 26). A con- 
tinuous coating of inch in thickness 
was thus put on the vessel over “the en- 
tire surface below the water line, includ- 
ing the riveted laps of the steel sheets, the 


keel, the stern, and rudder post.” The 
operation is described as follows: 
“The method is atripleone. The bath, 


which in size is about 5 feet square, is 
securely placed in position, and, after being 
shored up against the vessel’s bottom, is 
calked around the edges with cotton and 
oakum till it is water-tight. Then it is 
filled with strong acid solution of copper 
cyanid, and acurrent of 6 volts and goo 
amperes is applied. The action of the 
cyanid solution is two-fold; it assists in 
cleansing the plates, and also causes a firm 
film of copper to adhere in the next stage 
of the process. The cyanid bath is re- 
moved after having been allowed to act 
for twenty-four hours, and a solution of 
copper sulphate is substituted. Large cop- 
per plates are used as anodes; the current 
is reduced to 3 volts, and the amperage re- 
mains the same. The deposition of cop- 
per takes place immediately, and the pro- 
cess continues until copper has been de- 
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posited_to the thickness of from ,/y to ;y of 
an inch; the current is then stopped, and 
the bath removed. The deposition of the 
copper_usually requires about 4days. The 
coatingtis ‘closely adherent, and cannot be 
removed except by chipping with a cold 
chisel, in which case a portion of the iron 
usually ‘comes away with it. The lapping 
of the coatings has been already described. 
There is no chance for galvanic action to 
set in, except by a blow, or grinding upon 
a rock, which might cut through the film. 
But, after such a blow, the vessel would 
undoubtedly have to be docked for repairs, 
and a small bath could be applied to re- 
copper the defective spot. The plating of 
propellers will be of particular value, as 
the least bit of corrosion interferes seriously 
with their efficiency. Of course, in prac- 
tice, a large number of tanks or baths 
would be in use, and it is expected that an 
ocean steamer of the largest size (600 feet 
long) could be completely plated in 4 
weeks. 

“Experiments have been made on the 
copper coating, using sea-water which has 
been brought from ten miles out at sea; it 
is found that this water has no effect on 
the coating. To Mr. Henry Bergfels, the 
plater of the tug, much credit is due in the 
way of overcoming difficulties, which nat- 
urally arise in a new undertaking of this 
description. It is now expected that an 
elaborate plant will be built to accommo- 
date vessels of large size, if the Asszstance 
proves to be all right in actual sea trials. 
The success of the plating stage of the 
process is now assured, and all that is 
needed to demonstrate the success of the 
process as a whole is a test in actual serv- 
ice, to see if the coating has the perma- 
nency which there is every reason to be- 
lieve it possesses.” 


Explosions of Steam Pipes. 

THE recent frequency of explosions of 
steam pipes on ships carrying high boiler 
pressure, which has increased largely 
since the adoption of triple and quadruple 
expansion engines, has attracted the at- 
tention of marine engineers, who are en- 
deavoring to devise methods whereby 
these explosions can be prevented, and 
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also, in cases where such explosions seem 
unavoidable, to prevent the loss of life, 
and injury to persons, which are now in- 
evitable as the result of such accidents. 
To this end, Herr H. Gurlt, ex-privy 
councillor of the German admiralty, in a 
paper read before Verein Deutscher Mas- 
chinen-Ingenieure, April 24, of last year, 
advocates certain changes in the con- 
struction of ships which have met with 
great favor from marine engineers, and 
which have been republished in pamphlet 
form for general circulation. We are in- 
formed that this paper is about to be 
translated into English and Italian, and 
that it is to be circulated widely among 
steam-ship owners and the officials of the 
great navies of the world in the interests 
of humanity. 

Among the changes proposed, the fol- 
lowing are the more important, and, 
though easily executed in building new 
ships, some of these arrangements cannot 
be as easily made in floating ships, as ad- 
ditions to their present construction and 
outfit;—for example, the safety-casing of 
the steam pipes, which is one of the most 
important improvements upon present 
construction advocated. But, under all 
circumstances, Herr Gurlt regards it as in- 
dispensable to make safety-doors and 
stairs in steamers now having imperfect 
and dangerous communications between 
the engine-room and stokeholes and the 
upper deck, this being a common fault in 
steamers already afloat, but one which will 
probably be avoided in future design and 
construction. In any ship so built it is as- 
serted that no man so unfortunate as to be 
in the engine-room or stokehole would be 
able to save his life in case of a heavy es- 
cape of steam in the latter. Other safety 
measures are proposed, one of which is ar- 
rangements for automatically stopping the 
flow of steam into or out of any bursted 
steam pipe. 

In this department for January a state- 
ment was made of the breakdowns of 
steam machinery, from which the propor- 
tion of bursted steam pipes for twenty 
months, beginning with January, 1893, 
does not seem to be large, relatively to 
the accidents of other kinds. However, 
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accidents of this kind are yet too fre- 
quent; and, if pipes cannot be made 
strong enough to withstand the pressures 
of the strains to which they are subjected 
on ships, the measures proposed to pro- 
tect life and limb in case of explosion 
ought to meet the favor with which they 
appear to have been regarded. 

Steam Life-boats. 

THE use of steam propelled life-boats is 
constantly increasing. The Engineer (Lon- 
don, January 18th) describes and illustrates 
a boat of this kind which appears to bea 
model of its kind. The machinery is an 
especially interesting feature. It is of 
Graham's patent metallic top, two centrif- 
ugal pumps, one on each side of the boat 
are directed by an inclined direct-acting, 
compound engine worked by steam of one 
hundred and fifty pounds pressure, which 
pump is fitted with two outlets, one at the 
rear and the other at the stern. The outlet 
at the stern arealso fitted to discharge in 


an athwartship direction which enables th 
boatto be turned without a rudder and 
very rapidly. The boat is thus enabled to 
keep away from a dangerous position much 
more effectively than were a rudder alone 
relied upon. For the purpose the entire 
weight of the machinery is ten pounds. It 
is quite doubtful whether any other system 
of propulsion of equal power could have 
been made with so little weight. 

“As to the manceuvring trials of Zhe 
City of Glasgow, which is the name of this 
boat, one jet going astern enables the boat 
to turn a complete circle without a rudder 
in five minutes, five seconds, with a wind 
force of six. It took one minute twenty- 
six seconds to turn the boat with the rud- 
der and with both jets driven right ahead 
and going at full speed. A number of the 
directors of the Royal Life-boat Institution 
were present at this test and it is stated 
that all were satisfied with the great utility 
of the vessel and the ease with which it 
could be handled. 
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New Design for Wire-Gage. 


IN this department for February we re- 
viewed Mr. Oberlin Smith’s protest against 
the absurdities of the government wire- 
gage, and against wire-gages in general, as 
hitherto devised to meet some arbitrary 
and irrational standard. Evidently Mr. 
Smith does not belong to that class who tear 
down but are unable to rebuild. He has a 
new design for a wire-gage to offer, based 
upon the rational division of that unit of 
measure most widely used by English, 
speaking nations—the standard inch. In 
The Iron Age (Jan. 24) he proposes the 
form shown in the engraving, and states 
valid reasons for its adoption. 

Mr. Smith thinks it very desirable that 
such a gage should be of some distinctive 
shape which will not be confounded with 
any of the old gages, thus preventing mis- 
takes. As there are no wire-gages of ellip- 
tical form, he therefore proposes that form, 
and adds that among other advantages are 
general beauty of contour and convenience 
for the pocket. This scheme was recently 
proposed by Mr. Smith before a joint com- 
mittee of the American Railway Master 
Mechanics’ Association and the American 
Society of Mechanical Engineers; he states 
that it unanimously, though unofh- 
cially, approved by all the members thereof. 
It was decided by this committee that a 
desirable method of marking the notches 
in such a gage was as shown in the sketch, 
—vis., by the three figures expressing the 
decimal of thousandths of inches, with a 
very definitely marked decimal point to 
the left of the same, and with the usual 
double ‘inch mark’ above and to the 
right. This uniform use of three figures 
will tend to prevent mistakes in speaking 
of the sizes in question, which would not 
be the case if final ciphers were omitted and 
certain measurements were allowed to be 
expressed in tenths or hundredths by the 
use of one or two figures respectively. In 
such case, were a measurement, for in- 
stance, twenty-one hundredths, it would 
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very likely be spoken of simply as‘ twenty 
one thick ’ or ‘ twenty-one gage,’ in which 
contingency it could, of course, not be 
known whether twenty-one thousandths 
was intended. By the uniform system 
mentioned, however, such a measurement 
would, of course, be known as ‘two-hun- 
dred-and-ten ’ rather than ‘twenty-one.’” 

If desired, it would be easy to construct 
such’a gage to four places of decimals in- 


NOTCHES LIKE 


Design for a Proposed New Gauge.— 
(Full Size). 

stead of three, but this is regarded as a 
rare requirement. Fora name the letter 
M (Roman symbol for one thousand) 
stamped on the middle of the plate is 
suggested, as entirely distinctive from the 
names now in use, and from this the title 
M-gage naturally follows. 

“In general, it may be said that the 
committee above referred to, as well as 
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various other would-be reformers who 
have taken an interest in this question, 
have not publicly committed themselves 
to the advocacy of a national legal gage of 
this sort. They think that such a tool is 
needed in the present emergency, and that 
its use is only in the line of carrying out 
the system of measuring that they are 
already doing with the ordinary micro- 
meter gage. These gentlemen are, as far 
as I know, perfectly willing to consider in 
future an international gage for the whole 
civilized world, which may or may not be 
founded upon the English inch, or the 
French millimeter, or something else not 
yet worked out. It is a fact, however, that 
some practical reform must begin pretty 
soon, and the suggestions herein made are 
offered simply for what they are worth, 
with the hope that some useful points, at 
any rate, may be included therein.” 

Mr. Smith offers to assign any right he 
may have as a designer, should this gage 
be adopted by a joint committee of the 
principal national engineering societies, 
and should they think there would be any 
advantage in obtaining a design patent 
for it. 

“ Referring more in detail to the picture, 
there is shown therein, drawn to the real 
size, a gage embodying somewhat the 
above ideas, and one, moreover, which 
would be notched and graduated to any 
desired set of sizes without upsetting the 
system involved. It would (wherever it 
happened to have any sizes in common 
with it) agree absolutely with the Whit- 
worth gage—and with common sense, 
The particular graduations shown in this 
case do not fulfil my ideal, as the sizes do 
not run ina proper series. It is made as 
it is merely to show how the ordinary 
B. W. G. gage would look with the pro- 
posed new system applied to it, the notches 
being a copy of the same from ‘No.1’ to 
‘No. 36." This might be convenient for 
some of the iron men, whose sizes are 
pretty well fixed, and the old fogies could 
have the numbers of the B. W. G. stamped 
upon the other side of it, if they sodesired. 
It would thus serve as a translator, so to 
speak, from the old system to the new.” 
This point seems well taken. 


Emery Wheels. 

THE use of abrasion as a factor in fine 
mechanical fitting, through the agency of 
emery wheels and ingenious machines 
adapted to apply these wheels to various 
purposes in mechanical construction, has 
now become a _ permanent feature: of 
machine-shop practice. It is not likely 
that, when emery wheels were first in- 
vented, their inventors even dreamed of 
the value of the new resource they were 
supplying to mechanical engineering; yet 
to-day there is no other means whereby 
cylindrical and other forms can be obtained 
so accurately, and, after the action of a 
lathe, so expeditiously as by emery grind- 
ing. This method, at first confined to 
burning castings and smoothing rough 
surfaces, now finds a use in the most re- 
fined fitting of journals, piston-rods, in- ° 
terior cylinder surfaces, etc., and emery 
grinding has come to be an indispensable 
supplement to the action of other machine 
tools. In J/ndustries and Iron Mr. W. 
Samuel Worsam, C. E., has recently given 
information regarding the composition of 
emery wheels, much of which has not 
hitherto been familiar even to those who 
have most extensively used them. 

The first materials used for conglomerat- 
ing emery into solid wheels were glue and 
treacle, and the wheels so made were of a 
very inferior quality. The next step in ad- 
vance was made by the celebrated American 
inventor, Goodyear, who used india-rubber 
and gutta-percha as cementing materials 
These wheels heated under friction, the 
cementing material softened by the heat, 
and the wheels glazed quickly. To restore 
the cutting quality they had to be turned 
off after the cement at the perimeter had 
been heated sufficiently to carbonize it. 
When the chemists Jacques and Fanshaw 
adapted a material discovered by Walton 
(inventor of the well-known material, 
‘Lincrusta Walton”) to the manufacture 
of emery wheels, the rapid rise of grind- 
ing, as a machine process, into general 
favor fairly began. Oxidized linseed oil, 
mixed with about half its weight of shel- 
lac, asphalt, or bitumen, was the material 
employed by these inventors, and the 
wheels made in this way far exceeded in 
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quality any that had preceded them. 
These wheels were shown at the London 
International Exhibition in 1862, and at- 
tracted much attention there, and, though 
many other emery wheels, notably the 
Tanite, Norton, Bateman, Luke and 
Spencer, Diamond, Sterling, Sundale, 
Naxon, Detroit, Celluloid, etc., have since 
been introduced, the wheels of Jacques 
and Fanshaw, now called the “Sterne” 
after their manufacturer, still retain a 
goodly share of favor. Emery wheels are 
now made from ,'; in.to 8 in. in thickness, 
and from 3, in. to 4o in. in diameter. 
“ Their economy in working is marvellous ; 
a man can drive a file about 60 ft.a minute 
over a flat metallic surface, but it is soon 
worn out; whereas a well-made emery 
wheel will work up a surface of 5,000 ft., 
and last a considerable time without ap- 
preciable wear. It has been proved repeat- 
edly by practical men, after careful experi- 
ments and observation, that to remove a 
pound weight of iron with a file costs 
about 2s. 6d., whilst the same amount of 
work can be done by a good wheel at the 
moderate expenditure of 4d.; and, further, 
the latter will execute the work in about 
one-eighth less time than the file. An 
emery wheel will frequently cut away 
twelve times its own weight of metal be- 
fore becoming useless. As an instance of 
the great cutting power of consolidated 
emery may be mentioned the fact that a 
disc 12 in.in diameter and only ,, in. thick 
will cut slits 4 in. long in tough cast-steel 
¥% in, thick.” 

“Compound emery wheels are available 
for many particular operations, and for dry 
grinding of hot or chilled cast-iron rolls. 
It is difficult to enumerate the varieties of 
work for which these wheels, in their dif- 
ferent grades, are available; there is a 
constantly increasing demand for them, 
‘and not only have they become a necessity 
when once adopted, but new fields of ap- 
plication are daily opening to them.” 

“ They are of the greatest service for all 
kinds of engineer's tool-grinding, saw- 
sharpening, fettling and trimming castings, 
grinding chilled rolls, locomotive — slot 
links, plane irons, knives, india-rubber 
rolls for wringing, printing, and other ma- 
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chines, brushes, eyes, female mandrels 
straight and spiral rimers, milling cutters, 
taps, circular knives and _ slitters, lathe 
centers, twist drills, etc. Not the least 
call on these wheels is that for sharpening 
machine saws. A well made and mounted 
emery disc, properly worked and running 
from 6 to 9 hours a day, will last some 3 
months, and will gullet, sharpen, and top, 
on the average, two hundred deal frame 
saws each day of 9 hours. It is found in 
practice that the action of the disc on the 
teeth hardens the cutting points, with the 
result that the saws last longer when 
machine- than when hand-sharpened.” 

Emery wheels are specially adapted to 
grinding brass, copper, and other soft 
metals and alloys, and wheels of emery 
composition are specially suited for de- 
corticating and grinding rice and other 
grain, and have been found superior to, 
and more economic than, the French Burr 
stones. 


Limitations in Patent Suits. 

A RECENT decision of the United States 
Supreme Court delivered by Justice Brown 
zn re Campbell v. City of Haverhill is one 
which may in some cases materially affect 
proceedings for recovery of damages for 
infringement of patents. Sczentéfic Ameri- 
can (Jan, 26) says “ this action was brought 
to recover damages for infringement of the 
claims of a patent, which infringements 
were committed between October 10, 1877, 
and December 20, 1880, and was begun 
more than 6 years after the last date of in- 
fringement, It was an action at law, 
brought in the United States Circuit Court 
in the district of Massachusetts. The 
Massachusetts laws declare that a limita- 
tion of 6 years applies to all actions of 
tort,—that such actions must be begun 
within 6 years of the time when the acts 
were committed. The Circuit Court de- 
cided that the statute of limitations ap- 
plied to this case. The Supreme Court 
upholds the Circuit Court.” 

The United States Revised Statutes 
(section 721) provide that “ the laws of the 
several States, except, etc, .... 
shall be regarded as rules of decision in 
trials at common law, in the courts of the 


MECHANICAL ENGINEERING. 


United States, in cases where they apply.” 
This section has been repeatedly held to 
apply to the statutes of limitation of differ- 
ent States. The question, then, came up 
as to whether this section would apply in 
cases purely within the jurisdiction of the 
federal courts, such as a patent case, based 
entirely on the United States statutes. In 
the words of the decision it is expressed 
thus: ‘* It may be well questioned whether 
there is any sound distinction in principle 
between cases where the jurisdiction is con- 
current and those where it is exclusive in 
the federal couits. The section itself 
neither contains nor suggests such a dis- 
tinction,” 

The opinion of the court is that it would 
be an anomaly to establish a class of 
actions subject to no statute of limitations, 
and therefore holds that actions for in- 
fringement of patents should involve no 
privileges denied to the plaintiff side in 
other actions. With reference to the 
natural query as to why this point has 
not before been settled, the Scéentzfic 
American explains ‘that the majority of 
patent cases are brought for present in- 
fringement of a live patent, and ask for 
an injunction and an accounting. Pro- 
verbially, there is little money in an ac- 
counting; the injunction is the object 
principally sought. But, in the case just 
spoken of, the patent had expired, and 
damages were sought for infringements 
committed during its life. Such actions 
are generally regarded as of little value 
to any one except the lawyers and mas- 
ters of referees, and hence are seldom 
brought.” 


Thermal Value of Fuels. 

THE question of the thermal value of 
different fuels is treated in a practical and 
satisfactory manner in an article by Mr. E. 
P. Reichelm in American Machinist \Jan. 
10), Taking as a common ground for 
comparison the theoretical number of heat 
units in equal weights of various fuels, and 
deducting the average loss by draft and 
other wastes, he calculates the cost of the 
net available heat units according to the 
average price of the fuels considered, and 
tabulates the results. 


“A ton of coal of 2,000 Ibs. contains 
about 28,000,000 heat units, or 14,000 in 
each pound. Under ordinary conditions 
the loss by draft, radiation, and the heat- 
ing of surplus space is estimated at 80 per 
cent., Or 22,400,000 heat units per ton. 
This leaves available for actual work 
5,600,000 heat units, and, assuming the cost 
per ton of coal to be $4.00, the cost of 
1,000,000 heat units would be 73 cents. 

“ Petroleum theoretically contains 21,0co 
heat units per pound, or 136,500 to a gallon 
of 615 Ibs. A fairand moderate deduction 
for waste is about 70 per cent., which 
would leave, say, 41,cco heat units as ap- 
plied to work, from each gallon consumed. 
At the cost of 3 cents per gallon, 1,000,000 
heat units would therefore cost 73 cents, 
exclusive of the cost of compressed air. 
This estimate is based upon larger forge 
fires and ovens, and the loss is greater in 
heating smaller spaces by reason of the 
necessity for disproportionately large com- 
bustion chambers. 

“By the use of gas in properly-con- 
structed furnaces, which secures perfect 
combustion by the intimate combination 
of gas with air in exactly proper propor- 
tions, the loss of heat is practically limited 
to that proportion which necessarily es- 
capes with the products of combustion 
from the vent-holes or from the entrance 
to heating chambers which contain but 
very little surplus space. This loss is 
practically the same for any kind of gas, 
above the grade of producer gas, if prop- 
erly used, and amounts to about 25 per 
cent. of the heat generated.” 

The table represents the comparative 
thermal value of fuels as used in forge 
fires, drop forging, annealing ovens, brass 
and copper melting, case hardening, muffle 
furnaces, and kilns. The accuracy of the 
table has been verified by records of actual 
daily work, some of which are presented 
by Mr. Reichhelm, and which correspond 
with the tabulated statement very closely. 
The article concludes with the statement 
that the fuel of the near future will be gas- 
eous. ‘ That no fuel should be used for 
any mechanical heating operation except 
it be first converted into gas must neces- 
sarily become an axiom in mechanics 
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within a very few years, and only the first 
cost of the installation of proper gas-mak- 
ing machinery retards rapid progress in 
that direction. Considering the wonderful 
improvements constantly made in the per- 
fection of automatic machinery for every 
conceivable purpose, it seems strange that 
the generation and systematic application 
of heat should not have received that at- 
tention which its importance in nearly 
every line of productive industry undoubt- 
edly deserves.” 


The College Engineer. 

A WRITER in American Machinist, who 
signs his article F. P., illustrates how a 
certain class of graduates from technical 
institutions (admitted, however, to be a 
minority) are injuring the engineering 
profession by bringing discredit, not only 
upon the schools from which they have 
graduated, but upon the really able and 
competent majority of their fellow-gradu- 
ates. He states that a superintendent of 
a mechanical establishment 'lately said, in 
conversation, that the “technical men” 
he had employed to work for him were 
always going to revolutionize matters by 
doing such “ big things,” as he termed it, 
and that they were always taking steps 
which they assumed (but never quite knew 
for sure) to be right, and would continu- 
ally bring out their ‘“ theory” in defence 
of the steps taken ; and, continuing in this 
strain, he said “that he did not think that 
the college professors knew it all, either.” 

Regarding this superintendent as hav- 
ing been unfortunate in his selection of 
technical men, F. P. inquired their names, 
and recognized among them that of a 


young man with whom he had formerly - 


been well acquainted,—a typical example 
of the minority above spoken of. ‘“ Hav- 
ing had frequent opportunities to observe 
this young man’s work in college, I noted 
that he seldom did any original work, 
always trying to imitate the methods 
found in books or the work of his class- 
mates, without having any clear idea as to 
just why he took a particular step in the 
solution of a problem or the demonstra- 
tion of a mathematical formula. In the 
laboratory and testing work he usually 
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followed closely the rules set down by his 
instructors, filling out reports according to 
precept, and his whole aim appeared to be 
to get a good percentage mark on his 
term record, without appearing to care 
whether or not he knew anything about 
what he had been doing. This class of 
students usually succeed ‘by hook or by 
crook’ in securing good class records, and 
at the completion of their college course 
are ‘turned loose’ on the world as ‘engi- 
neers of good standing,’ and are falsely 
rated on a par with the—I am happy to 
say—larger percentage of graduates who 
do know something about their profession. 
I am loath to say that the systems in 
vogue for the graduation of engineering 
students are sorely lacking in their ability 
to detect these students who have a lack 
of practical originality, and of debarring 
them from entering a profession for which 
they are so little fitted.” 

Herein is a fine thrust at the system of 
examination now in vogue in most of our 
institutions of learning. A system of 
education should, and does, for the most 
part, fita man for some useful work. Ifit 
be a special system, it should fit men for 
special work. At the end of the course, 
and at stated periods during the course, 
practical tests of fitness for such special 
work should be applied. If a man has 
taken a course in mechanical engineering, 
he should, so far as a school can make 
him, come out a mechanical engineer. 
That will be what the degree conferred 
upon him at his graduation indicates. 
Why not test his quality by actual work in 
the drawing-room that shall call for the 
exercise of all the qualifications of a 
mechanical engineer, instead of counting 
up his marks in a record-book? Ques- 
tions may be answered correctly in the 
class-room without anything like a com- 
prehensive understanding of the full mean- 
ing and practical applications of the 
answer. And, if lessons are conned solely 
with a view to pass muster in the recita- 
tion-room, as is generally the case with the 
minority under consideration, the answers 
for which credits are awarded are very 
often well forgotten long before graduation 
day. We maintain that a task or tasks 
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could be set in the drawing-room to a can- 
didate for the degree of M E. that would 
certainly and accurately measure his fit- 
ness to receive that honor. 


Condition of Uninsured Boilers. 


WITH reference to the condition of un- 


insured boilers, the Boston Journal of 


Commerce quotes the report of Thomas 
Hawley, State inspector of boilers for 
Massachusetts. After stating that in 405 
boilers inspected 842 defects were discov- 
ered, 169 of which were dangerous, and 
that 88 boilers were not properly inspected, 
the inspector repeats an observation made 
in his last year’s report, to the effect that 
uninsured boilers are neither properly in- 
spected or adequately cared for. “ It is not 
uncommon experience to find no one about 
a steam plant who can tell anything what- 
ever about the condition of the boiler, or 
with any knowledge of when the boiler 
has been inspected. It frequently happens 
that boilers are reported as having been 
inspected, but, upon investigation, it ap- 
pears that this inspection, so-called, was 
merely the opening of the boiler to see if 
there was any dirt in it. In very many 
instances the inspection was reported made 
by some machinist or boiler-maker in the 
town, and consisted simply in looking for 
leaks, and did not take into account the 
pressure at which the boiler was to run, 
its age, and how much it had deteriorated. 
So long as leaks did not appear, the owner 
was satisfied to have it continue in ser- 
vice. Leaks were made the standard of 
inspection, and the absence of a leak was 
held to signify that the boiler was safe. 
“Boilers insured boiler-insurance 
companies are provided with regular in- 
spection ; but the majority of those not so 
insured are without proper inspection, and 
whether they are safe or not is a matter 
about which their owners have very little 
knowledge. This, it seems to me, is pretty 
clearly shown by the defects found in 
boilers inspected, some of which have since 
been repaired at my suggestion ; but many 
boilers are still in use, and no apparent 
attention given to making them safer.” A 
similar state of things exist in other States. 


Relative Tests of Cast Iron. 


A COMMITTEE was appointed some time 
ago by the American Society of Mechani- 
cal Engineers to investigate the question 
of uniform standards in test specimens 
and methods of testing materials. Mr. 
W. J. Keep, a member of that committee, 
has presented to the society a monograph 
on tests of cast iron, which is quoted, with 
the discussion by other members, in the 
Iron Age. Mr. Keep gives the results, 
graphically, of a large number of tests, 
made with the purpose of providing a 
means for determining the physical quality 
of a casting of any size or shape from the 
test record of any test piece which it 
may be thought best to use. “ Relative 
tests” are defined to be such as are 
applicable to any case. In such tests 
any size of test piece might be selected ; 
and, having made one test record, every 
other record by the same method is 
so much greater or less than the origi- 
nal, which is regarded as standard. In 
the series of tests referred to it was 
decided to make enough test bars of 
definite composition and of such sizes as 
would establish experimentally the rela- 
tionship between the physical quality of 
test bars of any size and form that had 
ever been used for cast iron. ‘* We could 
then,” Mr. Keepexplains, “‘ make rules and 
construct charts by which a test record of 
one size of test bar could be turned into 
the record of a test bar of another size. 
We could reconstruct formule which 
might be found to be incorrect. We could 
show by diagrams the influence of a 
change in composition on any size of 
casting.” In the discussion of the paper 
considerable difference of opinion was de- 
veloped as to the universal applicability of 
the shrinkage charts constructed from the 
experiments, the data for strength not 
having been worked out. 


“MACHINE Shop Milling Practice,” by 
Horace L. Arnold, serially published in 
American Machintst will, we hope, be re- 
published in book form. It ought to take 
a permanent place in mechanical engineer- 
ing literature. 
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28928. The Use of Compressed Air. Charles 
A Bennett (E M J-Feb. 2.) 1700 w. 

28993. The National Convention of Manu- 
facturers in Cincinnati— Proceedings (T-Feb. 1.) 
6500 w. 

29016. Shafting, Pulleys, etc. C. R. Tomp- 
kins (A S-Feb. 2.) 1200 w. 

*29043. Mechanical Engineering in 1894 
(E Rev-Jan. 21.) 1300 w. 

29063. The Quast Gas and Gasoline Engine. 
Ill. Charles Quast (E R N Y-Feb. 6.) 600 w. 

29106. A Valuable Graphic Diagram. III. 
P. M. E. (Pr-Feb.) 1500 w. 

29113. A Cheap Transverse Testing Ma- 
chine and Some Results Obtained by It. Will- 
iam Kent (A M-Feb. 7.) 1500 w. 

29115. A Cheap Planimeter, No. 2. II. 
Frank E. Ward (A M-Feb. 7.) 400 w. 

29118. The College Engineer. F. (A M- 
Feb. 7.) 1200 w. 

$29139. The Greatest of All Rubber Facto- 
ries. A. M. Stickney (I R W-Feb. 10.) 2000 w. 

¢29140. Why a Pneumatic Tire is Fast. 
Sterling Elliott (I R W-Feb. 10.) 3000 w. 

29141. An Historical Survey of the Science 
of Mechanics. R. S. Woodward (Sc-Feb. 8.) 
6800 w. 


Serials. 


17900. Machine Shop Milling Practice. III. 
Horace L. Arnold (A M-Began Dec. 7, 1893— 
18 parts to date—15 cts. each). 

18044. Motive Powerand Gearing. Ill. E. 
Tremlett Carter (El-Began Dec. 1, 1893—30 
parts to date—30 cts. each). 

20182. The Elements of Boiler-Making. Ill. 
C. E. Fourness (L E-Began March, 1894—12 
parts to date—30 cts. each). 


21141. High Speed Steam Engines. John 
Radinger (E M-Began April—1o parts to date— 
30 cts. each). 

24338. The Gas Engine. Ill. Anon. (P A- 
Began Aug. I15—7 parts to date—15 cts. each). 

24930. Some Notes for Enginemen and Fire- 
men. W. H. Booth (E L-Began Aug. 31—12 
parts to date—3o cts. each). 

25528. The Designing and Construction of 
Modern Steam Engines. Ill. Theodore F. 
Schetiler, Jr. (M A-Began Oct.—5 parts to date 
—15 cts. each). 

25611. Calculation of a Compressed Air 
Transmission When the Subsidiary Losses of 
Energy Are Taken into Account—F rom Profes- 
sor Unwin’s ‘‘ Development and ‘Transmission 
of Power” (E M-Began Oct —3 parts to date— 
30 cts. each). 

27423. Repairing Steam Engines. Ill. (S 
M-Began Dec. I—5 parts to date—1I5 cts. 
each). 

27574. The Stresses on Hemp Ropes and 
Leather Belts Used for Driving. M. Fauquier 
(P Eng-Began Nov. 30—3 parts to date—30 cts. 
each). 

27594. Erection of a Corliss Engine. Ill. 
A. S. Mann (Pr-Began Dec.—3 parts to date— 
15 cts. each). 

27633. Engine Governors and Governing 
Mechanisms. Ill. R. Gordon Blaine (M W- 
Began Dec. 7—3 parts to date—30 cts. each). 

27635. The Principles and Practice of 
Hydro-Extraction. H. B. Ransom (M W- 
Began Oct. 7—Ended Jan. 11—3 parts—30 cts. 
each). 

27638. Rope Tramways. (I E-Began Nov. 
10—2 parts to date—45 cts. each). 

27697. Conditions Which Determine the 
Choice of a Steam-Engine. J. W. Hall (IC T 
-Began Dec. 7—Ended Jan. 11—4 parts—30 
cts each). 

28021. Attachments and Conveniences for 
Universal Milling Machines. Ill. Warren E. 
Willis (A M-Began Dec. 27—2 parts to date— 
15 cts. each). 

28181. The Use of Compressed Air. Anon. 
(P A-Began Jan. 1—Ended Jan. 15—2 parts— 
15 cts. each). 

28391. Making 28-Inch Ball Joint Pipe. Ill. 
(Ir Age-Began Jan. 10—Ended Jan. 17—2 
parts—I5 cts. each). 

28400. The Building of a Locomotive Boiler. 
W. D. Wansbrough (M W-Began Jan. 4—2 
parts to date--30 cts. each). 

28401. Boiler Trials. W.H. Wakeman (M 
W-Began Jan. 4--2 parts to date--30 cts. each. 

28745. The Trials of Oil Engines at Cam- 
bridge (P Eng-Began Jan. 18--1 part to date-- 
30 cts). 

28926. Recollections of the Use of the Steam 
Engine Indicator. F. F. Hemenway (M A-- 
Began Feb.—1 part to date—15 cts). 

28967. On Results of Evaporative Tests on 
Land Boilers. George Carruthers Thomson (E 
Began Jan. 25--I part to date-—30 cts). 


We supply copies of these articles. See introductory, 
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Improvements in Matte Smelting. 

SOME rather revolutionary statements 
about the pyritic or iron-matte smelting 
processes are presented by Mr. Herbert 
Lang ina long and interesting article pub- 
lished in the M/ining and Scientific Press. 
The author distinguishes two divisions of 
modern pyritic smelting. One,the Austin 
process, is characterized by the rapid com- 
bustion or fusion of the charge; the other, 
the gradual reduction method, by slow 
heating and subsequent fusion of the 
matte-forming constituents. Inthe former 
special arrangements are made for feeding 
the combustible ores directly into the zone 
of fusion; while in the latter the furnace 
is fed in the ordinary way, the ore mixture 
being fed at the top in layers alternating 
with the fuel. Mr. Lang inclines strongly 
to the gradual reduction process, and his 
paper is mainly devoted to its description. 
The German system of plain matting, for 
the extraction of gold, silver, and copper, 
the slagging of the earthy substances, the 
reduction of metallic oxids and the pre- 
servation of most of the sulphur and the 
arsenic in the matte, but without much 
concentration of the latter, and with but 
slight utilization of the sulphur, etc., as 
fuel (which are the essential features of 
recent American practice), is not dis- 
cussed. 

After considering the known and prob- 
able reactions between all the elements 
present, and giving a table showing what 
occurs in pyritic smelting as distinguished 
from the old plain matting, the author 
proceeds to practical details of working 
and notes,—among others, the following 
points, some of which are still open to 
argument. The ores suitable for pyritic 
smelting are the oxidizable minerals, such 
as are commonly roasted in other processes, 
belonging to the class of sulphids, arsenids, 
and antimonids, embracing pyrite, pyrrho- 
tite, chalcopyrite, blende, mispickel, and 
probably galena, to which may be added 
in the course of experience the remaining 
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minerals of these classes ; that is, anything 
which by melting down produces matte or 
speiss. These are the refractory substances 
of other processes. For the present the 
method is limited to gold- and silver- 
bearing pyrite, and in less degree to ores 
containing blende and chalcopyrite. Con- 
trary to the practice in lead and copper 
smelting, the absorbing product for gather- 
ing the precious metals (in this case the 
matte) should be formed in the smallest 
amount that will be effective; and Mr. 
Lang claims that in his experience even so 
small a proportion as one-fortieth of the 
charge has done good service, while he 
does not consider the work satisfactory 
that fails in putting at least ten tons into 
one, and, with more favorable conditions, 
a twenty to one ratio should be practicable. 

Mr. Austin, who is properly character- 
ized by the author as the real inventor of 
pyritic smelting, has maintained that 
enough heat is given out by the internal 
combustion of a fairly favorable charge to 
smelt it; but Mr, Lang asserts that the 
result of the vast deal of experimenting 
and practical smelting within five years in 
pyritic furnaces teaches us not to smelt 
without carbon fuel, but to smelt with a 
smaller proportion than any other smelting 
process has ever used or canuse. It needs 
but 4 or 5 per cent. of coke, supplemented 
with the hot blast, to fuse charges of ordi- 
nary difficulty, containing 10 to 20 percent. 
of sulphur. Mr. Lang thinks that the 
furnace managers who have given up the 
hot blast and condemn its use entirely are 
in error. He advocates utilizing the waste 
heat of the slag to heat the blast, instead 
of special stoves. 

As to the speed and capacity of pyritic 
furnaces and the consequent saving in time 
and labor, Mr. Lang takes extreme ground 
in favor of slow work, and says that the 
essential thing is not tocrowd a great deal 
of material through, but to do good work 
on what one has. He believes in large 
furnaces working very slowly, at the same 
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daily capacity as smaller ones fast driven, 
and urges that the additional cost of plant 
cuts no figure, while the labor of feeding 
and tapping are about the same. There 
should be no heat to spare, the slag being 
only hot enough to secure separation from 
the matte, and hence Mr. Lang believes 
that water jackets are unnecessary, and 
that thick brick or stone stacks are better, 
as retaining the heat and not liable to cor- 
rosion at the low temperature. “In order 
to continue slow running with attendant 
high concentration and cooling of the 
hearth, it is necessary to return much 
matte to the charge, the action of which 
is to heat up the crucible and render tap- 
ping easy, while its further combustion, 
which takes place to quite an extent each 
time it goes through, effects a desirable 
enrichment.” It is questionable whether 
this does not involve loss of precious 
metal in the slag and by volatilization, as 
has occurred in recharging lead bullion in 
districts where the lead ore supply was 
scant; but Mr. Lang is convinced that the 
regular feeding Of matte as part of the 
charge will be a recognized feature of the 
process, and to save heat he has devised 
means for elevating and feeding the matte 
in a molten condition, in a thin stream 
which breaks up into particles that are 
scattered over the surface of the charge. 

The author advocates furnaces with ver- 
tical sides, and not inverted frustra of 
cones or boshes and tapered hearths, the 
idea being to get a greater diffusion of un- 
combined oxygen from the tuyeres to the 
level where the heated sulphids are ready 
for combustion. The furnaces should be 
run with cold tops. They should be low, 
and the author goes so far as to say that 
“a greater depth of charge than four feet, 
or possibly five, is a grave mistake.” 

The losses, as in all smelting, are mainly 
threefold: (1) in slag, (2) in flue dust, and 
(3) by volatilization. The first two exist 
to the same extent as in the German sys- 
tem and in lead smelting. Regarding 
volatilization losses furnacemen are some- 
what in the dark, but the highest losses 
occur when “fire tops” are permitted. 
Silver, as usual, volatilizes to a much 
greater extent than gold, as would be ex- 
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pected from knowledge of the behavior of 
the two metals. In one campaign of three 
weeks Mr. Lang found: the combined slag 
and volatilization losses to reach 15 per 
cent.,—a result he attributes to over much 
experimenting. In another run of 1800 
tons of ore his losses footed up 11 percent. 
of the silver, part of which was due to ex- 
perimental bessemerizing of some of the 
matte. These intolerable losses were ex- 
perienced under circumstances which sug- 
gested the causes and remedies, so that 
later the savings reached 95, 97, and 102 
per cent. of the assay content in different 
campaigns. The last result, unexpected 
but not unprecedented, he remarks, serves 
to emphasize the inaccuracies of assay 
methods. Bessemerizing is stated to be 
inapplicable to most argentiferous mattes. 

Mr. Lang’s general conclusions are that 
pyritic smelting to-day lacks nothing in 
conception or in principle or in scope of 
usefulness, but needs chiefly the effort of 
scientific adepts and of skilled operatives. 
the one to make known its underlying 
principles, the other to carry on its prac- 
tice; that in looking over its wide field the 
most profitable immediate application is 
in thetreatment of difficult ores in isolated 
districts, in fields altogether new, or in 
supplanting in older localities less effective 
processes; and that it will supersede 
(within its range of ores) in the not distant 
future (1) those processes which fail to 
yield a high percentage of precious metal, 
(2) those which, like amalgamation, afford 
no valuable by-products, and (3) those 
which, like lixiviation, require costly pre- 
liminary experimentation and give an un- 
certain yield. 

Soldering Aluminum. 

ONE of the objections hitherto urged 
against the more widespread use of alum- 
inum as a substitute for other metals has 
been that it could not be effectually 
soldered, although for some time inventors 
had given their time and attention to the 
matter. /#veztion states that no less than 
eight English patents for soldering alum- 
inum were taken out in 1893, with probably 
as many more for the year just closed. 
Already two or three of these processes, 


4 
| 


1120 REVIEW OF THE INDUSTRIAL PRESS. 


ourcontemporary is informed, have passed 
the experimental stage, and are now being 
used. A difficulty met is that aluminum 
is very easily oxidized, at least superficially, 
so that, no matter how brightly polished, 
it rapidly becomes covered with a thin 
film of oxid, the latter, however, protec- 
ting the metal against further oxidation. 
The great secret is to make sure that the 
pieces to be soldered are entirely free from 
any oxid; otherwise, it is said, it is impos- 
sible to join them strongly together. 

One process described in /xvention in- 
cludes not only a special solder (an alloy 
of several metals), but also a suitable 
furnace for keeping the metal at the tem- 
perature at which the operation should 
take place, and also an arrangement of 
brushes and other tools, with which the 
surfaces may be scraped and cleaned, so as 
to get the solder well into the metal. 
Small pieces can be soldered with the blow- 
pipe, but for large ones some such special 
furnace is claimed to be advantageous. 
Good results are reported. 

The annual output of aluminum has 
increased from about fifty tons in 1890 to 
about two thousand tons in 1893, accord- 
ing to /avention, with a large drop in price. 
It is not now manufactured in England, 
the companies formerly using chemical 
processes of production not being able to 
compete with the electric plants of the 
United States, Switzerland, and France. 
Acompany (the British Aluminum Co.) 
has been formed, however, for the manu- 
facture of aluminum in England by the 
processes successfully used in the Swiss 
and French works. Water power will be 
employed, and the raw material is to be 
derived from the north of Ireland. 


Stone Coal in the Lead Blast Furnace. 
SOME results of runs at the Germania 
‘jead works, Salt Lake City, in which lump 
and nut coal] was used in admixture with 
coke or charcoal or both, are communi- 
cated tothe /ngineering and Mining Jour- 
nalby Mr.L.S. Austin. Details are given 
of experimental runs in which varying pro- 
portions of stone coal were thus used in con- 
nection with either or both of the other 
fuels ; and the conclusion arrived at by Mr. 


Austin isthatunder favorable conditions as 
to price of coal and kinds of ore he would 
certainly advocate the use of coal, satisfied 
that it could be introduced with profit. 
He considers that, when mixed with coke, 
it has much the effect of charcoal in pro- 
moting the speed ofthe furnace. The fol- 
lowing suggestions are offered: (1) Coal 
is not to be used in presence of arsenic 
and copper in quantity. (2) The feeding 
of coal should be carefully watched to 
avoid imperfect reduction. (3) Coal may 
be profitably used only when the differ- 
ence in price between it and coke is con- 
siderable. (4) The total fuel should be at 
least one to two per cent. more than if 
coke alone is used. 


New Enterprises in Gold Mining. 

AN editorial article in the London JZzx- 
ing Journal, discussing the present status 
of gold mining in the investment and spec- 
ulative market, after alluding to the re- 
vival of interest in the industry brought 
about by the success of certain gold dis- 
trictsand flattering anticipations in others, 
says that the immediate result of this pop- 
ularity of gold mining is certain to be an 
extension of public interest in new ven- 
tures. It is,no doubt, an advantage to the 
vast majority of investors that they can 
put money into proved undertakings with- 
out much risk of losing it; but, as the 
Journal points out, having to pay for this 
absence of risk in a smaller percentage of 
dividend, many investors would prefer to 
strike out in new directions, and take part 
in enterprises in which the proved results 
have not as yet advanced shares to a level 
inconsistent with profitable speculation. 
It is surprising that the interest in legiti- 
mate mining has not been taken advantage 
of by promoters in floating more new con- 
cerns than have lately made their appear- 
ance on the London market; and this the 
Journal considers an indication of the 
more healthy tone of mining speculation, 
showing that the public is less credulous 
nowadays —as it well might be in view of 
the many hard experiences of the past. 
“In fact, it seems as if the business of the 
promoter who floats a company with the 
sole idea of making a profit at the expense 
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of the shareholders is pretty well played 
out, or at least the fierce light of criticism 
which beats upon suspicious undertakings 
is so efficaciousthat they are rarely able to 
survive beyond the preliminary stages of 
formation,” ‘“ Investors are quite content 
to wait before venturing their capital in 
the working of properties of which the 
value can at the best be only imperfectly 
known, and, if the mines prove to fulfil 
expectations, there will be no lack of capi- 
tal for carrying out operations upon a suf- 
ficiently extensive scale.” The reference 
is here to certain African districts outside 
the Transvaal, to those of Siam, and more 
especially to the recent glittering discov- 
eries in West Australia. Some of these 
latter are undoubtedlv rich, but the /our- 
nal cautions moderation upon the part of 
newly-formed companies, and impliedly 
rather disparages the mere “ prospects.” 

While the Minzng Journal considers the 
case from the point of view of investors, 
Mr. T. A. Rickard, writing to the New 
York Engineering and Mining Journal, 
sounds a timely note of warning to Amer- 
ican miners thinking of going to the new 
West Australia fields, and says that no per- 
son should go without purchasing a return 
ticket, as the journey is a long and expen- 
sive one. Mr. Rickard also cites the high 
prices of provisions, etc., there, and the 
low wages and scarcity of work—to which 
is added unusua: hardship. He further 
believes that, “while one or two of the 
mines are doubless destined to a future of 
important productiveness, many of those 
sold recently in London are wildcats of the 
wildest kind.” 

Malleable Castings from Coke Iron. 

THE manufacture of malleable iron cast- 
ings has long been an important branch of 
the American foundry trade, and is a spe- 
cialty of large establishments in various 
localities. /ron Age considers the desire 
to attain in them lightness with strength, 
avoiding clumsiness and appearance of 
heaviness, to be due to a recognized na- 
tional trait. Safety and durability are not 
lost sight of, but surplus metal is avoided 
so far as possible. ‘ Until recently,” says 
Iron Age, “the peculiar excellence of 


American malleable castings has been at 
ttibuted in no small degree to the charac- 
acter of the pig iron used. Lake Superior 
charcoal iron was considered the ideal 
material, being smelted from very rich 
pure ore with the purest of fuels.” But 
the same journal reports that coke pig in 
mixture with charcoal iron is invading this 
field, and that the former threatens to 
absorb the whole trade. Two reasons are 
given for this revolution : first, the demand 
for cheaper material ; secondly, the effort 
of coke iron producers to widen the con- 
sumption of their product. Our contem- 
porary states that the method adopted by 
the coke iron producers to satisfy require- 
ments is to analyze every carload of iron 
destined for malleable castings, sothat the 
consumer knows just what he is getting and 
can determine the exact treatment needed 
—and this is another triumph for the chem- 
ist in metallurgy. To meet these condi- 
tions the producer of charcoal iron must 
not only sell on even terms, but furnish 
an analysis of each carload; so the mere 
fact that the iron is smelted with char- 
coal will not be accepted asa guarantee of 
uniformity, or even of superior fitness for 
the special purpose. 


Gold Mining in Ecuador, 

ECUADOR is less generally known asa 
gold-mining country than some of her 
sister republics of South America, and this 
renders a recent communication of Mr. 
O. A. F. Saabye to the Engineering and 
Mining Journal of special interest. While 
Ecuador is not so rich in the precious 
metals as some other South American 
countries, forcenturies gold has been profit- 
ably mined there, west of the Andes, by 
Spaniards and natives, many old reservoirs 
and ditches still remaining in a compara- 
tively good state of preservation to bear 
testimony to the former workings. But it 
was only a few years ago, says Mr. Saabye, 
that it was discovered that a new region 
in the northwestern part of the country, 
also among the western spurs of the Andes, 
contained placer gold. The natural con- 
ditions of the country being favorable for 
hydraulic mining, several mining compa- 
nies were formed by North American cap- 
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italists, of which four companies, together 
holding about 190 square miles, are the 
most important and are in operation at 
the present time. These placers are near 
the Colombian boundary, and about 35 to 
40 miles east of the Pacific coast. They 
are easily accessible and have abundance 
of water and grade. The auriferous gravel 
is located at greater or less distances along 
the streams. Its depth is very variable, 
running from 4 to 80 feet above bed rock, 
and nearly always covered with alluvial 
soil, also of variable thickness. The gold 
is coarse. Asto the richness of the gravel, 
Mr. Saabye states that the various expert 
reports, based upon experimental wash- 
ings, place it at from 25 cents to $2.50 per 
cubic yard, with a reliable average of 45 to 
60 cents. The natives are nearly all full- 
blooded negroes, and under proper man- 
agement make good and cheap laborers, 
Coal Mining in New Zealand. 
From the report of the minister of 
mines of New Zealand, as quoted in the 
Colliery Guardian, the following brief notes 
are derived. Comparatively few years ago 
there were only three mines in the colony 
where bituminous coal was raised, but at 
present several others are working or pre- 
paring to mine this coal. The total num- 
ber of collieries of all kinds in 1893 was 
one hundred and fifty three. A large 
number of these are merely open pits 
where lignite is mined for local consump- 
tion. Both.lignite and brown coal are 
suited only to this use. So faras known, the 
whole of the bituminous coal is confined to 
the west coast of the middle island, and, 
as this is the only coal suitable for ocean 
steamers, it is from the mines of this local- 
ity that a largely increased output may be 
looked for. But, before the industry as- 
sumes large proportions, foreign markets 
will have to be found, and for this the 
superiority of the bituminous coal will 
have to be relied on, as it cannot compete 
in price with some other coals. Compara- 
tive tests have placed the Westport (N. Z.) 
coal higher in evaporative power than 
even the Welsh coals. In 1893 the output 
from all collieries was 691,548 tons, asmall 
increase over that of the preceding year. 
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The average number of men employed 
was 1888, with average wages of £107 4s. 
8d. ($532). 


Gold in Brazil. 

BRAZIL, as Dr. J. Branner reminds us in 
a contribution to the Eugzneering and 
Mining Journal, was at one time the 
greatest gold-producing country in the 
world; but the yield of gold and diamonds 
was at its height when cheap slave labor 
was available. This tended to bring min- 
ing into disrepute, and to cause it to be 
considered as degraded and degrading, so 
that, when the slave trade was stopped, 
free labor was unskilled, scarce, and also 
more expensive, wherefore the industry de- 
clined. During the last forty years most 
of the work has been done by single pros- 
pectors working with the batea, which of 
course can only be used with small and 
very rich placer deposits. The writer 
quotes from arecent report of Dr. Hussak, 
a government geologist who has been ex- 
ploring the high plateau. This authority 
describes the unworked low-grade deposits, 
which are (1) lodes and lenticular masses 
of quartz in mica schists and (2) secondary 
formations, gravels in ancient fluvial de- 
posits, or the sands of existing streams. 
Worked on the large scale and with ap- 
proved modern methods, it is believed 
that both classes of deposits could now be 
made to yield a profit. 


Metallurgical Progress. 

IN an admirable series of reviews of en- 
gineering branches in 1894 and forecasts 
for 1895 the London £ugzzeer notes, un- 
der head of “ Metallurgy,” that on the 
whole there is not much requiring to be 
chronicled in the metallurgical world on 
the ground of novelty. In iron- and steel- 
making the most noticeable feature is the 
steady increase in size of open-hearth fur- 
naces, these having grown from 15 tons 
and below to 20 and 25 tons, while 50-ton 
furnaces are not uncommon. The ten- 
dency in blast furnaces is the other way,— 
to reduce cubic capacity and increase pro- 
duction by larger blowing power and den- 
ser blasts. A peculiar form of iron fur- 
nace is described, consisting 
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substitution of a stack of nearly cylin- 
drical profile with short low boshes and a 
wide hearth, terminating above in a bul- 
bous expansion or upper boshes, for the 
usual continuously curved outline and 
wide boshes. This is stated to be advan- 
tageous,—in one case, with a reduction in 
contents from 33,000 to 22,500 cubic feet, 
the make being increased nearly 70 per 
cent.,reaching 1000 tons of iron weekly 
on hematite ores. The blast is 6% lbs. 
per sq. in. 

The demand for highly phosphorized 
metal in the basic Bessemer process has 
caused a return to value of waste cinder 
dumps in England; hence a scarcity of 
phosphorus is possible. In the basic open- 
hearth process pig iron is not required to 
be so high in phosphorus as when treated 
in converters. 

A new form of open-hearth furnace of 
French design to some extent combines in 
one apparatus the Siemens furnace and 
the Bessemer converter, the latter being 
represented by two systems of blast pipes, 
one set at the roof, the other at the level 
of the bath. Another French design is a 
regenerative furnace, in which checker- 
work is entirely dispensed with, the re- 
generators being replaced by long parallel 
flues in a mass of brick-work. 

The Schdnwalder furnace, about two 
years ago introduced in Silesia, is intended 
to increase durability, one thousand to 
twelve hundred heats having been borne in 
a 14-ton furnace without renewals. The 
Saniter process of desulphurizing was used 
in treating 18,000 tons of pig at a Welsh 
works, removing from two-thirds to seven- 
tenths of the contained sulphur at a cost 
reported as not exceeding 6 pence perton, 
Very pure basic steel has been made in the 
open-hearth furnace. 

The Austin process of pyritic smelting 
has been adopted for the concentration of 


low-grade copper ores of Newfoundland 
mines into a product for shipment to 
Wales for refining. Three tons ofore give 
in this case 1 ton of regulus (matte ?). 

Electrolytic refining of copper is gaining 
in favor, the capacity of the works in 
America being stated by the Angzneer as 
more than 60,000 tons annually. The Ana- 
conda refinery at Butte, Montana, has the 
largest plant for this purpose at present, 
but the Calumet & Hecla Co., of Michi- 
gan, will have works using the Niagara 
water-power. Electrolytic refining of doré 
bullion, to separate gold and silver, is 
stated by the Exgzueer to be preferable to 
parting by sulphuric acid. A weak solu- 
tion of nitrate of silver 1s used. 

The further progress of the cyanid pro- 
cess for gold and silver extraction is noted, 
as also the substitution of electrolytic pre- 
cipitation of gold in this process on lead 
cathodes, in place of precipitation by zinc 
shavings. 


The Boss Rock Drill. 


Tus drill is a departure in principle 
and design from other drills, being an 
attempt to combine the benefits of rotary 
motion, as in the diamond drill, with the 
percussive motion of the drills used in driv- 
ing blast holes. It is described by its inven- 
tor, Mr. J. M. Boss, in a paper read be- 
fore the Mining Institute of Scotland, of 
which paper an abstract is given in the 
Colliery Guardian. The drill is not con- 
nected with the piston, but with an ext:n- 
sion piece. The piston is the only mov- 
ing part in the tool; it moves with short 
stroke and very high velocity, striking 
light but excessively frequent blows upon 
the head of the extension piece, though 
the impact is communicated to the drill, 
and the latter is rotated by a rapid hand- 
wheel motion. 
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Emig’s System of Water-Supply. 

THIS system has for its object the supply 
of fresher, cooler water than can usually 
be obtained from the service-pipes in cities. 
We regard the arrangement as ingenious, 
and it may prove useful, especially in very 
warm climates. The illustrated descrip- 
tion of it is abstracted from the Exgineer- 
tng and Mining Journal (Jan. 26). Fig. 1 
represents the entire arrangement, includ- 
ing ‘a flowing artesian well which has 
been drilled on the highest elevation near 
the city or town about to be supplied. 


Fic, 1. 


The water from the well, instead of coming 
to the surface, as usual, is turned into the 
subterranean reservoir, 2, which is far 
enough below the surface to preserve the 
water cool and fresh. The water for im- 
mediate consumption is drawn from reser- 
voir, 2, through a pipe, 3, which is prefer- 
ably laid deep enough to be below the 
influence of surface temperature. The 
surplus water from the reservoir runs off 
through a pipe, 4, to a large storage reser- 
voir, 5. The pipeconnects with the upper 
portion of the reservoir so as not to affect 
its storage capacity, and is provided with 
a trap, 6, to prevent the passage of air into 
the reservoir, and a vent pipe, 7, to prevent 
the water from being siphoned out of the 
trap. Eight is a valve-chamber in com- 
munication with the cold-water main, 3, 
and g a branch pipe leading from the 
storage reservoir into said chamber. 

“The discharge pipe, 9, of the storage 
reservoir is automatically controlled by a 
balanced valve, 11, which may put the 
main, 3, in Communication with the stor- 
age reservoir, 5, when the water from the 
subterranean reservoir, 2, is insufficient to 
supply the demands upon the main; 11 is 
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a balanced valve in the form of a disc 
turning on its axis. This balanced valve 
is controlled by a float, 12, in chamber, 8. 
The float may be connected to the valve 
in any suitable manner. The stem, 13, of 
the float is pivotally connected to an arm, 
14, which is rigidly connected to the 
valve. To prevent air from accumulating 
in the chamber, 8,a small pipe is run upto 
the surface of the ground. 

“The operation is as follows: under 
ordinary conditions the cold-water reser- 
voir, 2, remains full of water, as do also 


the main, 3,and the valve chamber, 8. The 
float, 12, keeps the valve tightly closed. 
The surplus water at night, and at other 
times when the demand is light, flows into 
and fills the storage reservoir, 5. The 
cold-water reservoir is large enough to 
meet any demand for household purposes, 
but, should a fire break out, as soon as it 
is drained the water in the valve chamber 
will be lowered, and the weight of the 
float descending will open the balanced 
mW valve, 11, and admit 
i the water from the 
| large storage reser- 
voir into the main. 
Thus for emergencies 
the main is auto- 
| matically put in com- 
/"munication with a 
| || large supply of water, 
while for ordinary 
|| purposes the water is 
i! supplied to the con- 
~ sumer directly from 
* the well. 

“In a level country, where the water 
must be obtained at about the same eleva- 
tion as the point of consumption, a double 
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Stand-pipe is used, Fig. 2, which is con- 
structed as follows: 17 is a large stand- 
pipe, its dimensions varying with the 
population to be supplied. Twenty-one is 
a smaller stand-pipe within the larger one. 
The purpose of this is to preserve the tem- 
perature and purity of the water, and is 
sufficiently large to hold a day's supply. 
Near the bottom of the stand-pipe is a 
check valve, 22, which permits water to 
pass freely from the inner stand-pipe to 
the outer reservoir, 19, but prevents it 
from returning. Communication between 
the storage reservoir, 19, and the cold- 
water reservoir and main, 3, is controlled 
by a balanced valve, 11, similar to that 
shown in the subterranean system, and 
similarly: operated by a float, 12. The 
valve, 11, is located at or close to the bot- 
tom of the storage reservoir. 

“The operation of the stand-pipe system 
is as follows: under ordinary circumstances 
pure cold water is supplied to the main, 3, 
direct from the well, and the surplus water 
is forced through the check valve, 22, into 
the reservoir, 19. The water is supplied 
at such a rate that the stand- pipe and tank 
will be full, thus giving sufficient pressure 
to the water in the main to raise it to the 
point of discharge. By the use of the 
check valve, 22, at the bottom of the 
stand-pipe the water passes into the stor- 
age reservoir, 19, without having to pass 
over the top of the stand-pipe, and thus 
much power is saved in filling the outer 
reservoir. Should the supply of cold 
water run short on account of stoppage of 
the pumps, or increased demands, then as 
soon as the water reaches the level of the 
float, 12, the latter will begin to descend, 
and the valve, 11, would be automatically 
opened, thus putting the main, 3, in com- 
munication with the storage reservoir.” 


The Testing and Care of Water-Meters. 

THE use of water-meters has now be- 
come so general, especially where some 
economy in the use of water is needful 
(this being the case in nearly all large 
cities), that the question of their accuracy 
becomes important. In general, when 
first put in, their indications are perhaps 
as reliable, within a small percentage of 


error, as those of gas-meters, but the con- 
ditions under which they work are not so 
favorable to continuous working as are 
those of gas-meters. An article by Mr. J. 
C. Whitney, water register of Newton, 
Mass., in Fire and Water (Jan. 26), states 
concisely what attention ought to be given 
to water-meters at the time they are placed 
in service and subsequently. 

“Probably the meter has previously 
been examined by the maker and found to 
be accurate, but it is important that each 
department should make its own tests, not 
only to insure accuracy, but also to have a 
record which can be produced in case the 
registration of a meter is doubted by a 
water-taker. It is suggested that the first 
test in case of a 5g meter consist in run- 
ning 5 ft. at the rate per minute stated by 
the maker to be the greatest proper quan- 
tity. On this stream the variation from 
absolute accuracy should not exceed two 
per cent. either way. The results ob- 
tained from carefully running 5 ft. are as 
satisfactory as from double that quantity, 
and the test takes less time and water. 

“On small streams it is a question as to 
the rate of the flow on which the meters 
should be tried; but perhaps a rate 
slightly in excess of 1 foot per hour—say 
I +, ft.—would be satisfactory. The quan- 
tity of water run at this rate need not be 
more than 1 foot, and probably somewhat 
less than this would answer, the meter 
being expected to indicate at least 80 per 
cent. of the flow. In this second test 
time can be saved by connecting several 
and running together. This trial on small 
streams is also of advantage on account of 
the full water pressure being on the meters, 
thus showing any leaks which exist in the 
packing, and perhaps saving a trip to stop 
an annoying drip in a house-cellar.” The 
results of tests should be recorded in some- 
thing like the following form,—*t name of 
meter, pattern, size, number of years in 
use, amount registered to date, length of 
tests in minutes, size of orifice, number of 
feet run, weight of water in pounds, per- 
centage registered, reading of meter at be- 
ginning and end of test, and the date of 


testing.” 
The meter is then put into service and 
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entered in a record-book, which will give 
its entire history, including quarterly read- 
ings and repairs, and from which the aver- 
age age, average amount registered, and 
cost of repairs will be obtainable, thus fur- 
nishing all needed data for comparison be- 
tween meters of different kinds or of the 
same kind. The extra expense of monthly 
readings probably outweighs the benefits 
that readings of greater frequency than 
once a quarter would secure. ; 

“At least once in two years a special 
examination should be made as to the ac- 
curacy of the meters in use in the system. 
The examiner is to be provided with a large 
pail—capacity about 4 gallons—and two 
brass caps, one having an orifice of sy ” 
diameter, and the other 'j ”. Starting in 
a street, the first five or six houses are noti- 
tied not to use any water for half an hour; 
after assuring himself that no water is 
being run on the premises, the meter is 
read, the cap with the orifice is attached to 
the faucet, and 7% gallons run, the pail 
being filled twice. The meter is again 
cead, and any discrepancy noted. The {” 
cap is then disconnected, the sy ” cap at- 
tached, water turned on, and the meter 
matched; if it does not start within a min- 
ute on this stream, the examiner notes it, 
and the meter is taken out for repair as 
soon as convenient. If it has started 
properly, it is allowed to run ¥% gallon, 
which on our maximum pressure takes 
about 3 minutes. Ordinary cases can be 
detected in this way ; doubtful ones may be 
taken out for more thorough examina- 
tion.” 


Gas by Electricity. 

THE applications of electricity to the in- 
dustries of the world are each day multi- 
plying, and their possibilities seem infinite. 
Among the latest of these is the manu- 
facture of gas for illumination. This gas 
is, however, not the ordinary illuminating 
gas, obtained by the distillation of coal in 
retorts; neither is it the so-called water- 
gas extensively used for lighting. It is 
also distinct from the so-called producer- 
gas used largely in gas-engines. Although 
the substance produced by the agency of 
electricity may be used for enriching any 
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of the gases named, and although it exists 
to some extent in illuminating gas obtained 
from distillation of coal, yet it is capable, 
by simple intermixture with common air, 
of making an illuminant of fine quality. 
The substance is known chemically as 
acetylene. It is formed by the decompo- 
sition of calcium carbid when brought 
into contact with water. It is in the pro- 
duction of the calcium carbid from which 
acetylene is obtained that electricity finds 
aplace. Calcium carbid is formed by sub- 
jecting a mixture of lime and carbon toa 
temperature of from 4500° to §5000° F, 
This temperature is easily obtained in an 
electric furnace, but, until recent times, 
the cost of manufacture by heat produced 
by electricity has been too great for the 
commercial manufacture of calcium carbid 
in this way; improvements in dynamo 
construction have now brought the cost 
within practicable limits. 

The subject has been discussed by Mr. 
Slocum, in the Amerécan Manufacturer 
(Jan. 11), and also by Mr. Francis Wyatt 
in The Engineering and Mining Journal 
(Dec. 15), who puts the cost of manufac- 
turing calcium carbid by the electric fur- 
nace at $15 per ton of 2000 lbs. Mr. 
Slocum estimates that packing and freight, 
and a reasonable profit, would bring the 
cost up to $30 per ton in the general mar- 
ket. The Wilson Aluminum Company, of 
Spray, N. C., are stated to be now pro- 
ducing it in large quantities. As to the 
various uses of acetylene, Mr. Slocum 
says ‘that, at the present values, ben- 
zole-enriching costs approximately two- 
thirds as much as acetylene, and naphtha- 
enriching one-third as much, the values 
being based on present prices, and ac- 
cepting the formula CaC? for calcium 
carbid and the product produced 100 per 
cent. pure.” 

The statement is also made “that the 
acetylene from 1 ton of calcium carbid, 
mixed with the proper proportion of air 
(40 per cent.?), will produce a gas equal 
to 100,000 cubic feet of 25 candle-power 
city gas. If 4o per cent. of air is the 
right mixture, the 1 ton of Ca C* would 
produce 17,455 cubic feet of gas. If this 
gas is equal to 100,000 cubic feet of 25 
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candle-power gas, it must have a candle- 
power of 143 candles. This is very in- 
teresting; for, when mixed with water 
gas, it requires 3 grains per candle-power 
per cubic foot; therefore, to produce 
100,000 cubic feet of 25 candle-power gas, 
it would require 1031 pounds of acetylene, 
while the light units produced by mixing 
with air sufficient to equal this only re- 
quire 720 pounds of acetylene, or, prac- 
tically, two-thirds as much. The use of 
acetylene in carbureting water-gas, there- 
fore, is 50 per cent. dearer than when 
air alone is used with it. It does not 
seem, after carefully reviewing the above, 
that acetylene will be used for carburet- 
ing purposes in the ordinary gas works 
of the country. With proper apparatus, 
however, it can be most profitably used 
for small isolated lighting, such as sea- 
side hotels or country homes, and will 
make a most valuable enricher for pro- 
ducing a very high candle-power gas for 
railroad-car lighting. This last is very 
important to the gas companies, for it is 
only necessary to get a compressor and 
receiver to produce, and supply the rail- 
roads with, a very much more satisfactory 
gas even than that used now in the 
Pintsch light. The light will be of a 
higher and more even candle-power, and 
not subject to a separation by over- 
saturation.” 


Philadelphia Highway Improvements. 

THE Proceedings of the Engineers’ Club 
of Philadelphia contains a paper by Mr. 
George A. Bullock, on “ Highway Improve- 
ments in Philadelphia,” which, when read 
before the club, elicited a spirited discus- 
sion and brought out some facts worth 
notice. There are 1325 miles of streets 
and roads open and in use in the city, of 
which 869 miles are paved, 426 miles un- 
paved, and 30 miles are turnpike roads. 
In December, 1881, an ordinance was 
passed prohibiting the use of cobble or 
rubble for paving, and also prohibiting the 
paving of gutters with brick. The or- 
dinance, however, did not apply to space be- 
tween tracks of any passenger railway, and 
it did not affect then existing contracts. 

Mr. Bullock says: ‘The change from 


block toasphalt paving, and the consequent 
transformation in the condition of our 
streets during the last two years, have 
been due to legislation made by city coun- 
cils. Asa partial compensation for valu- 
able franchises, the passenger-railway com- 
panies have been obliged to pave most of 
our principal streets, and as a result they 
are now in excellent condition. The rail- 
way companies are now operating on 382.64 
miles of streets. Another improvement 
which has been gradually carried forward 
is the rounding of all street corners. Be- 
fore this was done, a team could not turn 
the sharp corner without the horses run- 
ning into any other vehicle that might be 
on the track in the middle of the street.” 

It is estimated that to pave with asphalt 
the small streets now paved with cobble 
and rubble will cost from $15,000,000 to 
$17,000,000; but Mr. Bullock thinks the 
needed amount will be gradually appropri- 
ated and the work will ultimately be done. 
The street-lighting system is spoken of as 
“probably the best now in the world.” 
“Not long since a delegation was sent 
from Paris to inspect it with a view of 
copying some of its details. Our new 
building law, although not perfect, con- 
tains many improvements over the old law, 
one of the most important of which is pro- 
hibiting the projection of bay windows or 
fences beyond the building line.” Mr. 
Bullock thinks the time “is near when 
Philadelphia will be one of the best- 
managed cities in the world, as it now has 
the proud distinction of being the one 
where most citizens live in their own 
houses.” 

It has been found that “ in asphalt block 
pavements the blocks rot at the bottom on 
account of capillary attraction of the moist- 
ure from the soil. With proper founda- 
tion, however, these blocks make an excel- 
lent pavement.” In the further discussion 
it was brought out that the price of gas in 
Philadelphia differs from that in Berlin, 
and that there is only a trifling difference 


in the cost of electric light and water. 


The cost of maintenance of paving is about 
three times as much in Berlin as in Phila- 
delphia, but the work is done correspond- 
ingly better. 
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The Gas-Tramway at Dessau. 

THE latest innovation regarding means 
of propulsion on tramways is the applica- 
tion of gas motors directly to cars. A 
description of Luhrig’s system, as carried 
out On a tramway at Dessau, is presented 
in the Journal of Gas Lighting (London 
Jan. 1), from advance sheets of /ourna] 
Sur Gasbeleuchtung. The gas-tramway at 
Dessau commenced regular running on 
November 15. It is 23 miles in length, 
consisting of two sections,—one 1.55 miles 
long, the other 0.20 miles. The track is 
formed with “Phoenix No. 7” grooved 
rails, set to a standard gage of 4ft. 84in., 
and has many sharp curves,—one to a 
radius of only 4o feet. Besides several 
easy risers, there is one about 150 yards 
long, with a gradient of 1 in 30, ending in 
asharp curve. The first (longer) section 
was opened on the above date; the second, 
on December 6. The provisional rolling- 
stock is nine gas-motor cars on Luhrig’s 
system. Under one seat of the car is a 
gas-engine of 7 h. p., the two cylinders of 
which lie horizontally opposite one another, 
the pistons working on a common crank 
axle. The engines are furnished with 
valve motion and electric igniting appa- 
ratus, and were provided by the Deutz 
Gas- Motor Works. 

“The chamber containing the motor is 
tightly closed beneath and on the inside; 
but on the outside there area large folding- 
door and two small flaps giving access to 
it. When the doors are shut, the position 
of the engine is indicated only by the semi- 
circular depression in the casing for the 
accommodation of the fly-wheel. From 
the opposite side the car presents the ap- 
pearance of an ordinary horse or electric 
car. The spent gases from the engine are 
expelled beneath without noise. The gas 
used (ordinary illuminating gas, come 
pressed) is carried by the car in three 
stout-walled wrought-iron reservoirs, of 
which the largest is beneath the seat on 
the side of the car opposite to the engine, 


the two smaller ones being placed under 
the body of the car before and behind the 
wheels. The three holders have a united 
capacity of 28 cubic feet, and they are 
filled with gas to a pressure of six atmo- 
spheres.” 

The Dessau cars carry about 66 gallons 
of water for cooling, and weigh, in running 
order, about 6 tons, which may easily be 
reduced in the future. The cars seat 
twelve persons inside and fifteen outside, 
thus carrying, with the conductor, twenty- 
eight people. The speed can vary at will, 
within wide limits, but the regulations ot 
Dessau permit a maximum of only 7% 
miles per hour. A lever on the platform 
controls the speed. The reversing-gear 
lever is adjacent, and the brake-handle, 
witha bell indicator, is also near by. “ The 
trial trip that preceded the opening of the 
line showed that the cars were easily man- 
aged, and that the brake would pull up a 
car in 24% yards when running at the max- 
imum speed. When the car is running» 
the engine works at the rate of two hun- 
dred and fifty revolutions. During short 
stops it runs free at eighty revolutions, but 
during long stops it is pulled up and re- 
started by turning the fly-wheel,—an office 
easily performed by the conductor. 

“At the terminals of each section are 
two compressing stations, where the gas 
taken from the street-mains is compressed. 
The stations consist of a small house, cov- 
ering a space of about 15x 15 ft., contain- 
ing a gas-engine of approximately 8 h. p. 
coupled directly to the gas-pump. Under 
a projection roof outside the house are two 
large boiler-shaped receivers for the gas 
(compressed to eight atmospheres), as well 
as the coolers for the gas-engine. From 
each station a service runs to the street 
tram-line, where the compressed gas is 
drawn off from a stand-pipe.” 

The results are stated to be very satis- 
factory and encouraging. Immunity from 
accidents is anticipated from the fact that, 
although there are no less than twenty-six 
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thousand gas-engines continually at work 
in Germany, and the majority of German 
railway-cars are lighted by gas compressed 
in reservoirs, the explosion of a gas engine 
or gas reservoir on a railway-car is unheard 
of. 


European Locomotive Boiler Practice. 

THE following summary is abstracted 
from a review in the Radlroad Gazette 
(Jan. 11) of a report on European boiler 
construction by M. Ed. Sauvage, published 
in a bulletin of the international Railroad 
Congress Commission. 

The use of soft steel sheets for the shells 
of locomotive boilers is current practice, 
and it is justified by the fact that these 
sheets are more uniform in quality than 
those of iron. The steel should be very 
soft, as shown by tensile strength, which 
should not exceed 64,000 Ibs. per square in., 
and should lie between 50,000 lbs. and 
57,000 lbs. The plates should come from 
the best raw materials, and be as free from 
phosphorus as possible. The use of steel 
in the place of iron sometimes permits an 
increase of pressure without increasing 
the thickness. The manipulation of soft 
steel sheets does not require great precau- 
tion, because they will stand local heat- 
ing and bending. A desirable precaution 
is that of annealing the sheets after work- 
ing and before riveting up. This is not 
always necessary where long experience 
has proved the constant quality of the 
material, and where the workmen are 
known to be reliable and accustomed to 
handling steel boilers. 

Steel fire-boxes continue to bealmost un- 
used in Europe. Sometrialshave been made 
which do not indicate that they are much 
more economical in service than copper,— 
at least not with the qualities of steel ob- 
tainable in Europe. However, with small 
locomotives having comparatively little 
work to do, steel fire-boxes may be very 
advantageous. Tubes of iron or steel are 
being more and more employed in the 
place of brass. This substitution may be 
made without inconvenience, and isa great 
economy. It is useless to solder an end 
section of copper on tubes of iron or steel. 
The iron and steel tubes are rolled or ex- 


panded by a mandril in the holes in the 
tube sheets which are made cylindrical or 
slightly conical. 

The riveted-over part, or bead, on the 
ends of the tubes at the tube sheet, is not 
absolutely necessary or indispensable. The 
ferrules for the ends of the tubes should 
only be used on the fire-box end. Gen- 
erally speaking, damage to the tubes can 
best be prevented by care in handling the 
boilers. When the tubes are correctly put 
in, they will give no trouble when the fir- 
ing is regular and the entrance of the cold 
air to the fire-box is prevented as much as 
possible. Boilers should be cool before 
being emptied, and especially before wash- 
ing with cold water. It is bad practice to 
draw the fires before entering stations, as 
this lets cold air into the fire-box and in- 
jures the tubes. Boilercompounds for re- 
ducing scale are useful for preventing hard 
deposits, but the composition must be 
selected to suit the local conditions and 
the nature of the water. Purification 
before using feed-water that is rich in car- 
bonate of lime, and, above all, water con- 
taining selenites, is useful, but this plan 
requires a large outlay for apparatus; yet 
it often happens that the saving in fuel and 
boiler repairs and washing gives a final 
important economy. The introduction of 
the feed-water into the steam space, which 
rapidly removes the air from the water, 
and prevents local cooling of the plates, is 
worthy of trial. 

Locomotive tubes are generally not 
longer than 13 to 16% ft. The area of the 
passage through the tubes ought to be as 
large as possible, and this justifies omit- 
ting the ferrules inside of the tubes at the 
ends. The diameter of tubes should not 
be too small, and they should not be 
brought too close together. The inside 
diameter should be from 1.6 to 2 in., and 
the distance between the tube holes in the 
sheets should not be less than .6 to .7 in. 
The tubes with wings on the interior, such 
as those of the Serve type for locomotives, 
have an outside diameter of 2.4 to 2.8 in., 
because tubes smaller than this are gen- 
erally made in too short lengths. It is, 
perhaps, advantageous to substitute tubes 
with wings for the ordinary tubes of 2 in. 
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in diameter, but in that case the number of 
wings, or the size, should be reduced. The 
relative efficiency of tubes arranged at the 
corners of a square,—that is, in vertical and 
horizontal rows,—and those arranged at 
the corners of the square with one tube in 
the centre of the square,—that is, in ver- 
tical rows, and not in rows horizontally,— 
is about thesame. Preference is generally 
given to the arrangement in both vertical 
and horizontal rows. It is not apparent 
that there is any particular difference in 
the capacity of boilers to generate steam» 
no matter what the metal of the tubes 
may be,—that is, whether it is copper, iron, 
or steel. 

The effect of the volume of the smoke- 
box is scarcely appreciable. The long 
smoke-boxes, such as are used in America, 
have been tried in Europe by many rail- 
roads, but do not seem to give better re- 
sults than shorter boxes. It seems prefer- 
able to use the shorter box. It is not 
apparent that there is any marked superi- 
ority with any type of smokestack. The 
slightly conical form, wider at the top, 
seems to be preferred. It is well to pro- 
long the stack into the interior of the 
smoke-box, using a funnel form for the 
interior. The height of the exhaust nozzle 
ought not to be much more than the upper 
row of tubes. 

Almost any form of spark-arrester is, of 
course, an advantage in reducing sparks, 
but all interfere with the draft more or 
less, without being absolutely spark-proof. 
The simple netting suffices in most cases, 
The annular exhaust nozzle seems to be 
the best, but it is complicated in design 
when the exhaust is made variable. The 
exhaust nozzle of single blast pipes should 
be variable, but it is best that the variation 
does not permit too much reduction in the 
size of the nozzle. No doubt it is on ac- 
count of permitting too much reduction of 
the nozzle that the variable exhaust has 
been sometimes pronounced injurious or 
useless, The simple design of two movable 
wings seems all that is necessary. The 
height of the exhaust nozzle should not 
exceed much the top row of tubes, even 
when the stack is not prolonged into the 
smoke-box. 


The speed has no apparent influence on 
the production of steam. In other words, 
the quality of the weight of steam escap- 
ing per second with the same terminal 
pressure in the cylinders is the governing 
condition. The frequency of the blast has 
no particular effect. This is shown by the 
action of compound locomotives with two 
cylinders. 


Gas Jackets for Locomotive Cylinders. 

THE Railway Review (Jan. 19) reprints 
from Engineering (London) an account of 
a new system of jacketing locomotive 
cylinders introduced by L. T. de Kossuth, 
engineer-in-chief on the Italian State 
railways. The mechanical details of the 
system illustrated show that the engines 
to which the system has been adapted have 
outside cylinders, to the exteriors of which 
are fitted casings of metal in two parts, one 
of which is removable. The casings are 
made of iron plates witha layer of asbestos 
interposed between them. Space is left 
between the casings and the exteriors of 
the cylinders, and through this space waste 
gases of combustion are circulated, these 
gases being conveyed into the jackets by 
pipes leading from the smoke-box to the 
casings. These pipes at the smoke-box 
end are bell-mouthed, and the impetus im- 
parted by the exhaust to the gases forces a 
portion of them into and through the pipes, 
and into and through the space under the 
casings, and through another pipe into the 
exhaust. The removable half of the cas- 
ing is for the purpose of cleaning out 
accumulations of dust,—an_ operation 
required every few days. Uniform circu- 
lation of the hot gases in the jacket spaces 
is secured by an ingenious arrangement of 
diaphragms placed in the spaces. 

“ This apparatus has been applied on a 
considerable number of engines in Italy, 
as well as on locomotives on 
Hungarian railways. 


French and 
A large number of 
official trials have been made, with a view 
of ascertaining whether the arrangement 
offered any advantage in economy of work- 
ing; and some facts are selected from 
published results which are of interest and 
appear representative. The engine referred 
to is one belonging to the Mediterranean 
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section of the Italian State railways, and 
has the following leading proportions: 
fire-box surface, 89.34 sq. ft.; tube surface, 
1.248 sq. ft.; grate area, 17.22 sq. ft.; work- 
ing pressure, 135 lbs. per sq. in.; diameter 
of cylinders, 17.72 in.; length of stroke, 
25.6 in. ; diameter of wheels, 52.36 in. ; total 
weight in working order, 39.4 tons; ratio 
of steam admission, 25 per cent. 

“ The maximum steam pressure at com- 
mencement of stroke was 118 Ibs. per sq. 
in, without reheating, The mean pressure 
during the stroke was 62.93 Ibs. in the 
former case, and 56.5 lbs. in the latter. 
These results indicate an economy of 6.43 
Ibs. per sq. in. in favor of Mr. Kossuth’s 
arrangement. In another series of trials 
on the same engine, and with a cut-off of 
20 per cent., the economy recorded was 
shown by an increased steam pressure 
equal to 7.8 lbs. per sq. in. during the 
stroke. The result of several 
regular service with an engine fitted with 
the reheating apparatus established an 
economy in fuel of II per cent., as com- 
pared with the work done by the engine 
without the heating device, and with other 
locomotives of the same type doing simi- 
lar work. The very interesting facts that 
have been recorded in the extended trials 
referred to, and which were of an official 
character in all cases, together with the 
distinguished name of the inventor, will 
probably lead to a practical test of the 
system in the United States.” 


months’ 


Wheel Base for Street Cars. 

ENGINEERING NEWS (Jan, 24) calls at- 
tention to the fact that increased weight 
and speed of street cars in the cable and 
trolley systems of propulsion have ren- 
dered it use double four- 
wheeled trucks in place of the “ short and 
rigid wheel base” universally employed 
on street cars drawn by horses, It fur- 
ther states that the four-wheel pivoting 
trucks first tried have been found unsat- 
isfactory, and that attempts to design 
the desired extended and flexible wheel 
base, suited to the needs of these cars, 
have failed in numerous instances. It 
prints an abstract of an article by Mr. 
John A. Brill in the Street Razlway Jour- 


desirable to 
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nail, describing a design for a four-wheeled 
truck for eight-wheel street cars manufac- 
tured by a Philadelphia firm, and discuss- 
ing general principles and recent practice 
in respect of trucks for street-railway cars. 

“The general disposition of managers 
of electric roads is to put cars with 20 
or 22-ft. bodies, and 28 to 30 ft. long over 
all, on four-wheeled trucks. Long cars 
mounted on four-wheeled trucks, while 
they possess advantages as regards trac- 
tion on extra heavy grades over those 
mounted on centerpivotal trucks, are ex- 
tremely expensive to keep up. In the 
first place, no matter how superior the 
road-bed construction may be, it cannot 
be mathematically perfect. A long car 
mounted on four-wheeled trucks is bound 
to gather at times an oscillating or pitch- 
ing motion. A moderately-extended spring 
base has an effect of mitigating this oscil- 
lation to passengers, but the pounding on 
the roadbed is greatly increased by the 
pitching on the short-wheel base, and can- 
not be overcome. The result is that for 
every jump of the car the roadbed suffers. 
On all tracks there are places beside the 
curves at which one rail is elevated above 
the other. The long spread of a truck 
with 6 or 7 ft. wheel base, as compared 
with ‘maximum traction’ trucks having 
wheel base of 3% to 4 ft., takes in a large 
amount of this difference in elevation, and 
exaggerates the distortion from parallelism 
of the driving axles and motors. It thus 
causes a binding of gear wheels, as well as 
a more rapid wearing away of the cogs, 
and retards the movement of the motors, 
thus causing far more strain on the main 
electric outfit. In my judgment, cars 
with 18 ft. bodies are the longest that 
should be used on four wheels. Longer 
cars should be mounted on ‘maximum 
traction’ trucks, so as to overcome all 
oscillation and the objectionable pounding 
referred to above. The recent inventions 
in this style of truck, from which it de- 
rives its name, provide for 87 per cent. of 
the weight on the driving wheels and the 
remaining 13 per cent, on the trail wheels, 
just sufficient on the latter to keep them 
on the track should slight obstructions 
been countered. The trail wheels being 
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small, and the pivotal center of the truck 
being within the periphery of the driving 
wheels, in passing around curves the driv- 
ing wheels ‘ radiate’ within the car bot- 
tom, while the trail wheels ‘radiate’ en- 
tirely beneath the car body, with the bot- 
tom frame not exceeding 6 ft. 2 in. fora 
standard gage track. The height from 
under size of sill to line of rail is as low as 
27'¢ in., being % in. lowerthan on regular 
four-wheeled cars. Another advantage 
consists in the facility for repairing a 
damaged motor. One end of the car body 
can be jacked up, and the single motor 
and truck run out for repairs, by merely 
disconnecting the motor leads. If the 
damage is of a permanent nature, the 
truck and motor can be replaced by another 
in a very short time.” As to power re- 
quired to propel street cars with double 
trucks as compared with cars having single 
trucks, able engineers positively assert that 
thedouble truck has not entailed increased 
power for haulage. 


Electric Locomotives. 

WE cannot yet agree with the Boston 
Journal of Commerce that the storage bat- 
tery has been so far improved that it could 
now be profitably substituted for the trol- 
ley for any kind of railroad, as that journal 
asserts in its issue of Jan.19, At the same 
time our faith in the ultimate triumph of 
the storage battery does not wane, although 
we believe that it must yet undergo con- 
siderable improvement before it can sup- 
plant the trolley system. There are some 
objections to propulsion by the trolley, but 
the advantages so far outweigh disadvan- 
tages that, until this device meets a more 
powerful rival than the storage battery of 
the present, it will hold its ground. For 
street-railway trathic the electric trolley, 
taken by and large, is the best means of 
propulsion yet devised by human ingenu- 
ity ; but it will not always be so, and all in- 
dications strongly point toward the storage 
battery as the next great step in Car-pro- 
pulsion. And the extension of electric 
propulsion from street railways to the long 
lines now using steam locomotives seems 
also only a question of time. The next 
generation will, in all probability, ride 


between distant stations in electrically-pro- 
pelled, -lighted, and -heated cars, and the 
locomotive of the present will live only in 
books and museums. Passing over what 
has been done in the United Statestoward 
effecting this revolution, already familiar 
to readers of technical journals, it seems 
that the tendency in Europe is setting even 
more strongly toward electric propulsion 
than on this side of the Atlantic. 

“ Recent information from Europe shows 
that electric locomotives are becoming 
rivals of the steam machine, not only for 
tunnels, but on the long lines of surface 
railroads. Some two years ago the Heil- 
man locomotive was placed on the tracks 
as an experiment, and it has proved so sat- 
isfactory that one of the older railroads is 
reported to have ordered several of these 
engines constructed for its use. This 
machine, however, is not properly an elec- 
tric locomotive, as it carries the usual 
boiler and engine to run the dynamo that 
furnishes current for operating the motors 
which give motion to the wheels on the 
track. There is said to be a great gain in 
this form of locomotive in the steadiness 
of movement derived from the electrical 
balance. Late scientific journals in Lon- 
don report that one road at least has posi- 
tively adopted electric traction. This is 
the Paris-Lyons-Mediterranean Railway, 
which, according to 7he /ugzneer (Lon- 
don), is now building sixty electric loco- 
motives, each capable of drawing eight 
hundred tons at a speed of fifteen miles 
per hour,” 

The Luehrig gas motor, elsewhere 
spoken of in this department, is, in the 
opinion of many, likely to prove a formid- 
able rival to electric propulsion, but it 
seems yet too early to speak with con- 
fidence as to its possibilities. 


Electric Traction in Europe. 

Apropos of what is said elsewhere in 
this department regarding the probably 
near substitution of electric motors for 
steam locomotives on long lines of rail- 
way, and also as sustaining the position 
that trolley systems are not in immediate 
danger of being driven out of use by 
storage-battery motors, a paper contrib- 
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uted to the Léectrical Review by Mr. 
Phillip Dawson may be quoted. He says 
that “the work that has been done, and is 
about to be undertaken, on the continent 
is quite sufficient to show the signs of the 
times. We have repeatedly been told that 
the trolley car and the trolley wire, so 
greatly in vogue in America, were hope- 
lessly unsuited to European conditions, 
and could never find anything like the 
same general acceptance that has been ex- 
tended to them on the other side of the 
Atlantic. The statistics that are to-day 
available go far to disprove that assertion, 
and it may now be confidently predicted 
that by the end of 1895 Europe will be 
well on the way toward as general an in- 
troduction and as wide a use of electrical 
motive power for both metropolitan and 
suburban passenger traffic as now main- 
tains in America. 

“Nearly 1100 electric motor cars are 
now in regular Operation on the continent 
alone, employing about 20,000 h. p. in 
station engines, and approximately 400 
miles of track have been electrically 
equipped. Moreover, contracts are al- 
ready signed for nearly 500 more motor 
cars, 12,000 additional engine h. p., and 350 
miles of track construction.” 
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Contrary to experience in some of the 
cities of the United States (notably Brook- 
lyn), Mr, Dawson states that freedom from 
accident is a marked feature of electric 
railroading in both Europe and America. 
This seems to indicate that the accidents 
of which Brooklyn citizens complain are 
due, not to electric traction as a system, 
but to defects in the management of the 
roads. “On the Halle line in Germany 
there has been only 1 accident to life or 
limb for every 88,638 car-miles run. The 
Berlin horse tramwav statistics show I ac- 
cident to every 41,625 car-miles. It may 
be also said that the speed of the electric 
cars is much higher than that of the horse 
cars. These figures are amply supported 
by American results. In Boston the sta- 
tistics show a single accident to every 
52,475 electriccar-miles run. In the State 
of Massachusetts in 1893 one passenger 
out of every 686,662 carried was injured, 
and one fatality occurred for every 106,- 
776,004 passengers carried by the electric 
lines. The larger part of these accidents 
were caused by passengers jumping from 
the cars before they were brought to a 
stop.” Speeds of from 12 to 15 miles per 
hour are common on country tramways 
in Europe. 
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Meteorological Millers. 

THE miller’s occupation doubtless pre- 
ceded the mariner’s calling in the evolu- 
tion of industries, yet the use of sails for 
moving vessels anticipated their use in 
windmills. The use of sails for either pur- 
pose naturally led to a study of weather 
indications, and, according to a paper by 
P. J. De Kidderin Cve/ et Terre (translated 
and printed in Zhe Popular Science 
Monthly for February), sailors are popu- 
larly credited with more than their share 
of contributions to weather lore. The 
millers of the windmills are pronounced 
to be no less sagacious and no less assidu- 
ous than sailors in their observations and 
generalizations of meteorological phe- 
nomena, and the way in which the old- 
fashioned millers of Holland and Flanders 
observe atmospheric phenomena, as de- 
scribed in this article, is interesting. 

“ The most intelligent of them observe, 
according to their own rules, all the 
changes of the weather. Those of a lesser 
degree of intelligence are satisfied with 
noticing the movements of the mills 
situated farthest in the direction whence 
the wind comes, and thus regulating the 
management of their own mills after the 
example set them by their fellows. These 
prepossessions of millers concerning the 
weather should not surprise us, for it is in 
the line of their direct interest to prognos- 
ticate atmospheric changes, and especially 
to be able to foresee how strong the wind 
will be, as much for the safety of their 
mills, which are exposed to all the storms, 
as in view of keeping on good terms with 
their customers by properly executing 
their orders.” 

The cirrus and cirro-stratus in the south- 
west as a sign of coming wind delights 
these millers. They call these clouds 
“wind trees.” ‘They were as_ well 
acquainted with the cirro-cumulus, the 
alto-stratus, and the cumulus, Proof of 
this is found in the enigmatical and obscure 
language of an old miller, who declared he 


had seen in the sky a shepherd under the 
shadow of a tree, while the sheep were 
pasturing in the field.’” 

“ Besides looking into the nature and 
meaning of the cirrus and the cirro- 
cumulus, the miller tried to calculate the 
force of the wind in distant storms; he 
observed the direction and velocity of the 
lower clouds; he estimated at sight the 
volume and density of the storm clouds; 
and, if the wind fell off before the rain 
came, he recollected the old saying, ‘A 
calm comes beforeastorm.’ He especially 
displays extraordinary vigilance in times 
of heavy showers. He observes, among 
other things, if the mills farthest away in 
the direction of the rain have kept their 
sails unfolded ; if they have, it is a good 
sign. He scrutinizes the sky at every 
moment, from the zenith to the horizon; 
he measures the curvature of the forward 
part of the precipitation of the storm. The 
lines of rain or hail that escape from it 
show him by their length and their ap- 
proach to the perpendicular how intense 
the precipitations are. If the lines run 
obliquely, he is shown the direction of the 
dominant wind in the squall ; in short, no 
sign indicating the force and direction of 
the wind passes unperceived by him. He 
knows likewise that these showers are often 
accompanied by tempestuous, plunging 
gusts, which seem to come out of the 
clouds; and frequently, -before the most 
advanced flecks of the storm-cloud have 
reached the zenith, the sails of the mill are 
rolled up around the arms soas to give the 
squall free passage.” 

The old miller was the first to discover 
that “ the air is urged on more violently on 
the right of a squall than on the left.” 
“The storms that passed by on his left, 
from west-by-southwest to south, never 
gave him any fear, and he confidently left 
his sails all unfurled in the wind; but, 
whenever he was directly threatened with 
a storm which would pass over his zenith, 
or which was coming from the right,—that 
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is, from north-by-northeast to east,—at a 
distance of less than five kilometers, he 
foresaw the possibility of a strong blow, 
and took his measures accordingly. [ never 
knew of a miller whocould account forthe 
squalls from his left being less formidable 
than those from his right. Theexplanation 
of the phenomenon was reserved for 
modern meteorology, which has taught us 
that squalls and thunder-showers consti- 
tute depressions in miniature, or at least 
‘weak secondary depressions dependent 
upon a principal depression and formed 
uunder its immediate influence.” 

By such observations the miller became 
so good a prognosticator of what the 
weather would be that he could contidently 
say to a customer when a grist would be 
ground, and, in making such an assurance, 
he was rarely in error, 


Deterioration of Ammonia in Refrigerating 
Machines. 

AN article in Zhe Stationary Engineer 
<alls attention to a curious condition that 
takes place after a longer or shorter time 
in ammonia used in refrigerating machines. 
This change has been observed both inthe 
absorption and compression systems. Its 
exact nature does not appear to have been 
determined. I[t has caused more trouble 
in the compression system of refrigeration 
than in the absorption system, but it seems 
probable that this is due tothe greater ex- 
tent to which the compression system has 
gone into general use. After a longer or 
shorter period of running, air and gases 
are found to have accumulated in the sys- 
tem, and their presence isa puzzle, since 
the pressure in all parts of the circulating 
system is greater than that of the exterior 
atmosphere, and leakage from the exterior 
into the interior of the system is thus evi- 
dently an impossibility. The fact remains 
that not only air, but other gases accumu- 
date in quantities sufficient to seriously em- 
barrass working, and a liquid of a yet un- 
known character also forms, creating a 
further obstruction. 

Theoretically, and practically, only pure, 
anhydrous ammonia is used in charging 
compression refrigerating machines, and 
this, so far as known, is a permanent gas, 
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only liquefiable by the aid of cold and 
pressure, and rapidly volatilizing again, 
when pressure is removed. The liquid, 
therefore, which is spoken of as forming 
in ammonia refrigerating apparatus is a dis- 
tinct product. It has the appearance of 
water, but seems to be of a different nature, 
‘‘ because it does not wet the surface with 
which it comes in contact, as water does. 
The nature and source of this substance 
have not yet been satisfactorily accounted 
for, and its nature and properties are not 
known.” 

The experiment of an engineer in charge 
of a compression refrigerating plant is 
quoted, as given by himself in /ee and 
Refrigeration. Having found the inter- 
ceptor two-thirds full of liquid and the 
action of the apparatus much below the 
normal standard, he “turned a_ hot- 
water jet on the interceptor to facilitate 
evaporation, and it took about five hours 
to reduce the liquid toa point in the inter- 
ceptor where he judged but three or four 
gallons remained, calculating by the ice 
line outside of the interceptor. Conclud- 
ing that the balance remaining must be 
very weak, he drew it off and found it to 
be quite lively while being drawn off, as it 
sputtered sharply and frosted everything 
it touched. However, in the empty ice- 
mould in which he drew it, it remained 
comparatively dead, and it would not 
evaporate enough to be noticed. After a 
few hours he emptied the stuff on the stone 
floor, when it boiled pretty sharply, and in 
a few minutes had evaporated, leaving a 
trace of oiland some water on the floor. He 
adds: ‘I had previously been short of am- 
monia inthe cistern for several weeks, but, 
after pumping out and blowing off the in- 
terceptor, | had all the ammonia I needed. 
On both occasions | tried to purge the con- 
denser and evaporator lower headers, and 
found nothing of weak or dead liquor on 
either side. On one occasion the machine 
was working at 180 lbs. condensing press- 
ure prior to pumping the vacuum, and on 
the other occasion at 12 lbs.’” His con- 
clusion was that the liquid, whatever it 
may prove to be, is something produced 
from the oil used for lubrication, since this 
is the only other substance that is used in 
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the system. There is here an opportunity 
for some chemist to distinguish himself by 
the exact determination of what the liquid 
is, and how it and the gases alluded to are 
formeu, or how they find access into an 
inclosure in which nothing but anhydrous 
ammonia and oil are at first contained, and 
in which a higher pressure than that of the 
atmosphere is constantly maintained. 


Chemical Fire Extinguishing. 

NEARLY everybody is now familiar with 
the class of chemical fire extinguishers 
which employ carbonic acid for the purpose 
of putting out fires in their incipient stages. 
These exist in quite a variety. Some hold 
liquefied carbonic acid (called by chemists 
carbon dioxid); others contain the ingredi- 
ents for generating this gas, which are 
made to react upon each other when the 
gas is wanted. Variousacids, as sulphuric, 
tartaric, and oxalic, have been used, while 
marble dust (calcium carbonate) has been 
much used as the article from which to ob- 
tain the carbon dioxid by the action of the 
acid reagent upon the carbonate. Such fire 
extinguishers, together with the mechanical 
sprinklers that have come into use, have 
saved many millions of dollars in the 
United States and in other lands. But 
there appears to be no such thing as a 
standstill in any line of modern improve- 
ment, and some new things in the way of 
chemical fire extinguishing and prevention 
are coming to the front. Some of these 
are discussed in Eugzneertng News (Jan. 
24). 

“The modern methods of fire protection 
by chemicals, which bid fair to entirely dis- 
place the old, consist in the use of certain 
salts which, when heated, give off a gas 
which extinguishes the fire partly by shut- 
ting out the supply of air, and partly by the 
cooling effect produced by the separation 
of the gas from the salt. For fire-extin- 
guishing purposes the salt is dissolved in 
water and used either to fill fire pails or 
portable extinguishers with a hand force 
pumpand hoseattachment. An important 
advantage is that the salt in solution has 
little or no corrosive effect, and by the 
mixture of other substances the solution 
may be made deliquescent, so that it will 
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not dry away when left in the pails. The 
effect of such a chemical solution in the 
extinguishing of fires is truly remarkable. 
Water poured on a fire, as is well known, 
has little effect except on the part which 
it actually touches; but the chemical solu- 
tion gives off at once a gas which rises 
and envelops all parts, extinguishing the 
flame as if an_ invisible. blanket were 
wrapped about the blazing pieces. Of 
course, when a fire has been burning for 
some time, and a body of hot coals has ac- 
cumulated, the heat actually stored up in 
the coals must be dissipated in some way. 
The rapid spread of fire occurs, however, 
by the spread of the flames, and the influ- 
ence of the chemical solution in checking 
this is equal to the effect of a volume of 
water many times as great, with the addi- 
tional advantage that the gas will rise and 
check the flame in closed spaces, such as 
hollow partitions, where water cannot 
reach. The expense of the chemicals is 
not great, especially in view of the fact 
that the necessity for their use is a rare 
occurrence.” 

It is further stated that an oil fire nay 
be as readily extinguished as any other, 
and that the use of the same chemicals 
enables wood and textiles to be rendered 
fire-proof. The names of the chemicals 
are not given, as some of the processes are 
kept secret. Ammoniacal salts, with, per- 
haps, some admixture of chlorids, are in- 
ferred, but Engineering News, which claims 
to have been several months investigating 
the merits of the new methods, expresses 
the conviction “that by this use fire risk 
and losses may be materially diminished.” 


Rare Earths of Chemistry. 


THE so-called earths are oxids noteasily 
reduced by ordinary methods. They are 
insoluble in water, and are scarcely or not 
at all altered in their chemical character- 
istics by high temperatures, although phys- 
ical changes in them may be‘thus pro- 
duced, —as with clay which from a plastic 
state is changed to a stony texture by heat. 
Clay, lime, and magnesia are earths famil- 
iar to everyone. The so-called “rare 
earths” are oxids of the following sub- 
stances: cerium, lanthanum, thorium, 
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yttrium, zirconium, didymium, and erbium. 
According to the Progressive Age (Feb. 1), 
the term ‘‘ rare” is no longer applicable to 
these earths, since they are now used 
largely in the manufacture of mantles for 
the Welsbach light, the demand for this 
industrial use having caused them to be 
sought for and found in considerable quan- 
tities. It isasserted that they are now pro- 
duced by the ton “at a cost not fancy, but 
commercial.” 

“Dr. Carl Auer von Welsbach, an Aus- 
trian chemist of high standing, has been 
more active than any one else in the study 
of the practical applications of these ‘ rare 
earths.’ The lamp that bears his name is 
evidence of the fact. Dr. Auer was the 
first to split didymium ; one portion (pos- 
sibly an element), on account of its giving 
green salts, he called praseo (green) didy- 
mium, the other neo (new) didymium. 
Didymium, from didymos, twin, was so 
named because it so closely associated with 
lanthanum. In thiscountry some research 
has been made, as is well shown by the 
following extract from an article on 
‘Chemistry at the World’s Fair,’ by Dr. 
Marcus Benjamin, who was one of the 
judges in that department. It is found in 
The Chautauguan for December, 1893. 

“*These earths are particularly fitted 
for use in the Welsbach mantles or hoods, 
possessing in a higher degree than other 
known substances the property of becom- 
ing incandescent at comparatively low tem- 
peratures.’ Speaking of chemical exhibits at 
the Chicago Exposition, 7he Chautauguan 
said that ‘ perhaps the most remarkable ex- 
hibit of chemical interest is that made by 
Waldron Shapleigh. This chemist was 
called upon to study certain of the rare 
earths, especially in their relation to incan- 
descent burners, for which purpose it be- 
came necessary for him to separate them on 

‘a large scale, and to obtain them in great 
purity. The researches of chemists abroad 
had shown that the so-called element didy- 
mium was a compound, but it was not un- 
til Mr. Shapleigh took the matter up that 
this fact became a reality beyond doubt. 
This work corroborated the results ob- 
tained by spectroscopic analysis, and the 
old element yielded place to the newer 
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neo-didymium and praseo-didymium, each 
of which is represented by a_ beautiful 
series of salts, and, curiously enough, each 
element is characterized by salts of the 
same color,—that is, one series in pinkish 
and the other green. Salts of such rare 
elements as erbium, yttrium, thorium, lan- 
thanum, and cerium are also shown by 
him.’ Results such as Mr. 
Shapleigh has obtained would be recog- 
nized abroad from one end of the conti- 
nent to the other.” The sources of supply 
for these substances are now kept secret, 
but Progressive Age intimates that they 
are likely to be found in quantity in North 
Carolina and Northern California. Fur- 
ther particulars of the chemical and physi- 
cal properties of these substances complete 
the article noticed. 


Artificial Gems. 

IN line with what was said in this de- 
partment in February as to the scientific 
mysteries of the ruby,the Boston Journal 
of Commerce (Feb. 2) prints an interview 
of a Washington correspondent with Prof. 
F., W. Clarke relative to the probable 
manufacture, in the near future, of dia- 
monds of marketable size. 

Prof. Clarke, it is stated entertains the 
belief that this will soon be done. ‘“ Mois- 
san, in Paris, has manufactured diamonds 
by melting wrought iron together with 
carbon and permitting the mixture to cool 
very slowly. Under these conditions the 
carbon became crystallized. Simultane- 
ously Kroustchoff, in St. Petersburg, has 
got diamond crystals by a similar process, 
employing silver instead of iron. These 
artificial diamonds are scarcely big enough 
to be seen with the naked eye, but they 
represent the solution of the problem of 
crystallizing carbon. So much being ac- 
complished, it may be confidently expected 
that crystals of greater size will soon be 
produced. It has been argued that in the 
laboratory the processes of nature can 
only be imitated on a contemptible scale ; 
but you must remember that crystals of 
carbon need not be very big in order to 
possess value as gems.” 

As to the way diamonds are formed in 
nature, much speculation has been in- 
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dulged in, and as yet nothing is certainly 
known. Upon this point Prof. Clarke 
thinks some warrant for a shrewd guess 
can be obtained from facts relating to the 
great diamond field of South Africa. 
“There eruptive matter from deep in the 
earth seems to have burst out through a 
surface layer of shale, the latter being 
very rich in carbon. Slow cooling fol- 
lowed, and the carbon was crystallized 
out, as in the experiments of Moissan and 
Kroustchoff.” 

Imperfect garnets have been made arti- 
ficially. Peridots (crystallized transparent 
olivine) are also produced. So-called 
artificial pearls, which are good imitations, 
but which by no means equal real pearls, 
have been manufactured for aconsiderable 
period. The best of the imitation pearls 
are beads cut from mother of pearl and 
coated with silver. The specific gravity 
of these factitious gems and their luster is 
about the same as that of gray pearls. 
The silver coating, however, is not per- 
manent, and, when it wears away, the false 
character of the gem is fully revealed. 
Art has never been, and probably never 
will be, able to rival nature in pearl- 
making. 


The World’s Carrying Trade. 

FROM a paper in 7he Contemporary Re- 
view by Michael Mulhall, the following 
leading facts relative to the carrying trade 
of the world are gathered. The people of 
the British Empire own more than half the 
ocean vessels of the world, and fifty per 
cent. of the annual savings of the nation 
is expended in building new ships and 
railroads. Since 1840 the tonnage of Brit- 
ish shipping has trebled, while that of all 
other nations has only doubled. Fifty years 
ago British shipping held one-third the 
carrying trade of the high seas. To-day 
it holds over one-half. Sailing vessels 
have now an aggregate carrying capacity 
of only one fifth that of steam-vessels. The 
decline of tonnage of sailing vessels since 
1860 has been four million tons. The in- 
crease in trade has not fully kept pace 
with increase of tonnage, which gives 
color to the assertion made in some 
quarters that the business of transporta- 


tion, like other industries, has been de- 
veloped to a point beyond existing needs. 
The greatest increase in port-entries is 
found in the colonies and South America. 
The tendency in ship-building at present 
is toward increase of size. 

Turning next to the railway carrying 
trade, we find that there are now in opera- 
tion 410,000 miles. This would be sufficient 
to girdle the earth at the equator about 
sixteen times. The total cost of these 
railways has been $3,073,400,000,000. Of 
existing railway mileage 99 per cent. has 
been built since 1840. Since 1860 the 
average annual railway construction has 
been 10,000 miles. Railway traffic has re- 
acted upon marine traffic to largely in- 
crease the latter. In 1850 the cost of land 
carriage was eighttimes as much as it is in 
1895. 

While Great Britain holds supremacy in 
ocean traffic, the United States is far in 
advance in railway traffic, doing two-thirds 
of all the railway transportation of goods, 
and owning one-third of the total railway 
mileage of the globe. 

The navigable waterways of different 
countries (rivers and canals) are, in miles, 
as follows: Britain, 3810; France, 7730; 
Germany, 17,080; Russia, 33.920; Austria, 
7200 ; Canada, 3360 ; United States, 51,820 ; 
Brazil, 22,000. The carrying capacity of 
vessels navigating lakes and rivers of the 
United States is 9,300,000 tons. Of the 
total carrying traffic of the Suez Canal, 
British vessels do 76 per cent. The net 
profits of this canal in 1892 amounted to 
8.5 per cent. of the cost of its construction. 


Turpentine and Its Derivatives. 

CRUDE turpentine isa gum which exudes 
from a number of varieties of pine trees 
when they are tapped, or when cavities are 
cut in their trunks. The gum oozes out 
slowly, and, after a sufficient quantity has 
issued from the openings, collections are 
made. Pine trees freshly tapped yield the 
best quality. The quality deteriorates and 
the yield gradually diminishes when trees 
are tapped year after year. Distillation of 
the crude gum causes it to yield spirits 
(sometimes called oil”) of turpentine. 
Quoting the Commercial Bulletin, the 
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Scientific American Supplement describes 
a process which, though apparently simple, 
requires care, skill, and judgment for its 
successful conduct. 

“ The stills will hold ten, fifteen, twenty, 
and sometimes forty barrels of gum. This 
is ‘charged’ in at the top, andthe cap fitted 
on. This cap connects by an arm with the 
worm, around which cold water is con- 
stantly running. When the still is filled 
and this connection made, the fire is ap- 
plied. As the process of distillation goes 
on, the distiller adds, from time to time, a 
little water to prevent scorching, and tries 
his ‘charge’ by inserting a rod in a small 
hole in the top of the still, intended for 
that purpose. When the process has 
reached a certain point, he draws his fire, 
and allows the still to cool a little; then 
he takes off the cap, and from the liquid 
mass inside skims off the chips and bark, 
of which there is always more or less in 
the gum. If the cap is taken off too soon, 
the whole charge will take fire from rapid 
oxidation. When the hot resin is cooled 
down, it is drawn off through a pipe at the 
side of the still near the bottom, and 
passes through strainers into a wooden 
tank, from which it is dipped into barrels. 
Upon the care taken in straining the resin 
depends much of its value in the market ; 
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hence certain brands made by careful men 
soon become known and command high 
prices. The spirits, being condensed in 
the worm, run out, mingled with consider- 
able water, into a tub, the water, on account 
of its great specific gravity, settling at the 
bottom. From this tub the spirits are 
siphoned off into well-glued barrels for 
shipment.” It is added that a little care- 
lessness may result in a fire which will 
destroy in a day 2 or 3 years’ profits. 

Of tar it is said-that in the South it is 
made “ bysimply arranging an earthy cov- 
ering over fat, light wood, thus confining 
the heat within in such a manner that the 
drops of fat (inflammable substance) exude 
through the outer covering. Lampblack 
is made from this crude tar, for marking 
cotton bales, boxes, etc.,and the negroes 
use it for staining into solemn blackness 
the home-made coffins, made of hard 
pieces of boards, in which they bury their 
dead. A landowner renting his land to 
the distillers usually charges about $10 a 
hundred trees for each season, according 
to the number of boxes he allows cut in 
each tree.” Those who make the distilla- 
tion of turpentine a business are itinerant, 
going about to different locations, where 
they can get trees. They are said not to 
be in the best repute for honesty. 
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An Ecementary Manvat or Cuemtstry. By F. H. 
Storer, Professor of Agricultural Chemistry in 
Hartford University, and W. B. Lindsay, Profes- 
sor of General and Analytical Chemistry, in Dick- 
inson College. Being a revision and re-issue of 
Professor W. R. Nichols’s Abridgment of Eliot and 
Storer’s Manual. New York—Cincinnati—Chicago: 
American Book Co. [453 pp., 742/’ X 5”, cloth. 
Price, $1.20.] 

THE original edition of this work was 
published in 1872. Two other editions have 
since been published, the last previous 
edition being in 1880. The work having 
proved by extensive use in the class-room 
a good text-book for elementary instruc- 
tion, it is now brought up to date by a 
thorough revision. The work is, as indi- 
cated, an abridgment of Eliot and Storer’s 
Manual, the task of abridgment having 
been done by the late Professor W.R: 
Nichols. One of the characteristic and 
most meritorious features of the treatise is 
the fact that it is written with a view to 
makethe student rely upon his own ex- 
perimental work in the laboratory in gain- 
ing his acquaintance with the fundamental 
and main facts of chemistry rather than 
upon class recitations. To this end ex- 
periments have been carefully selected, 
within the capacity of the students, and as 
carefully and minutely described, with ill- 
ustrations of apparatus, X&c., in order to 
surely guide the student in his experimen- 
tal study. Every fact stated in the book is 
illustrated by some laboratory experiment 
of this kind. The authors explain in the 
preface that the book is not written inthe 
interest of any particular theory, or of any 
one system of nomenclature or notation, 
and that their intention is to exhibit, so 
far as possible, within the limits proper to 
an elementary manual, the present state of 
chemical science and the relations of 
chemistry to its practical applications. 


City Roaps anp Pavements. Surrep To Osweco, 
New York. By William Pierson Judson, M. Am, 
Soc. C.E., M. Inst C. E. Oswego, New York: 
R. J. Oliphant, Printer, 1894. (Oct., 60 pp., flexi- 
ble covers, and cloth,] 


ALTHOUGH a great many books have 
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been written upon the subject of pavements 
and road maintenance, this little book will 
have a place among the literature of road- 
making from the fact that it treats of roads 
specially adapted to towns of about the 
size of Oswego,—that is to say, containing 
about 25,000 inhabitants. It discusses the 
various methods which may and will be 
proposed for such towns, and the reasons 
why some are to be avoided and some are 
to be accepted and used. The author 
thinks that towns of this kind, contemplat- 
ing the construction of streets, should 
profit by the costly experiences of others 
so far as applicable, and thus avoid build- 
ing apparently cheap roads, whose repairs 
will afterwards make them cost more than 
those originally the most costly, or else 
costly ones which are not adapted to local 
needsormeans. The whole discussion is 
based upon general reports and results 
culled from statistics of seventy-five cities, 
together with recently-published 
floating literature upon the subject, written 
by experienced engineers and published in 
the technical journals. The book cannot 
fail to be of value to many municipal 
engineers and bodies of municipal officials. 


Injectors, THEory, Construction, AND Work- 
ing. By W. W.F. Pullen, Assistant Lecturer and 
Demonstrator in Engineering at the University 
College of South Wales and Monmouthshire, Car- 
diff. With upwards of 100 illustrations. Man- 
chester, England: The Technical Publishing Co., 
Ltd., 1893. [188 pp., 77 4'4".] 


PERHAPS no other device used in steam 
engineering has a more meagre literature 
than injectors. This is the first instance, 
so far as we are aware, where an entire 
treatise has been devoted to the subject ; 
and, lest the reader should suppose that 
the subject is not commensurate with 
the effort, it ought to be stated that 
all sorts of ejectors and injectors are 
included in the discussion. Thus, 
air injectors, blast-pipe connections, 
vacuum-brake ejectors, liquid-fuel inject- 
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ors, steam injectors, injectors for live 
steam and for compound live steam, com- 
pound exhaust steam, lifting and non-lift- 
ing injectors, ejector condensers, re-start- 
ing injectors, and water lifters or jet 
pumps are only a few of the topics named 
and treated. The theory of the injector 
is discussed practically, scientifically, and 
mathematically. It is shown that the ac- 
tion of the injector may be calculated with 
extreme nicety, and that its action in- 
volves the grand principle of the conser- 
vation of energy. Upon this is built up 
the mathematical and scientific theory of 
its operation. Many engravings and di- 
agrams illustrate the work, and tables for 
facilitating operations are presented. 


Proscems in Macuine Desicn. By H. Innes, 
M. A., Engineering Lecturer at the Rutherford 
College, Newcastle-on-Tyne, Manchester: The 
Technical Publishing Co., Ltd., 1894. [187 pp.. 
7°X4o", cloth.] 

THE author explains in the preface that 
his object in writing this book is to supply 
engineering students preparing for the 
Honor Stages of the science and art and 
technological examinations in machine 
construction and mechanical engineering, 
not merely with a collection of formule 
whose use is but little explained, but with 
a text-book containing examples showing 
how such formule may be applied to the 
solution of problems in machine design. 
Extensive use has been made of the writ- 
ings of Professor Dwelshauvers-Déry in 
the chapter on Governors and of the 
writings of Mr. Young in the chapter on 
Springs. The publishers mention as a 
reason why this book should be published 
that in the report of the examiners of the 
science and art department in machine 
construction for the year 1892 some com- 
plimentary remarks were made as to the 
instruction given by the author to his 
Honors Stage Class. 


Jounsron’s Evectsicat ann Street Direc- 
tory. sth Year. New York: The W, J. Johnston 
Co., Ltd., 1894. [8vo., 760 pp., cloth. Price $5.0o.]} 
PROBABLY none of the numerous an- 
nuals issued from the American Press are 
cf greater utility than carefully-prepared 
and accurate trade directories. In many 
business houses the information aflorded 
by these books is in constant request, and 
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they are more or less valued, according to 
their accuracy and convenience for use. 
But the difficulties in securing absolute 
accuracy are so great that perfection can 
hardly be expected. Some errors will 
usually creep in unavoidably, and, there- 
fore, the value of directories must be rela- 
tive and comparative. The rapid growth 
and immense importance of the electric 
street-railway industries renders a direc- 
tory of this kind a sve gua non to all com- 
mercial houses whose business is directly 
or indirectly connected therewith; and in 
this directory everything is so well classi- 
fied, printed in such clear type, and ar- 
ranged in so judicious a manner, that it 
may be consulted with the minimum ex- 
penditure of time. While the publishers 
do not claim that they have entirely 
avoided mistakes, they are evidently en- 
titled to claim that this book is as reliable 
as could possibly be expected in lines of 
business wherein so many changes and ex- 
tensions are constantly in progress. Names 
of managers, purchasing agents, owners, 
and, in short, all officials about whom in- 
formation is likely to be desired, are given, 
together with a large amount of other sta- 
tistical information relating to electrical 
and street railways. 


THe Centrirucat Pump. Tursines AND WATER 
Motors. including the theory and practice 0 
hydraulics. Speciaily adapted forengineers. By 
Charles H. Innes, M. A , Lecturer on Engineering 
at the Rutherford College, Newcastle-on-Tyne. 
With upwards of 130 illustrations. Manchester: 
The Technical Publishing Co., Ltd., 1803. [178 
pp. 7° 


THE author first deals with general 
hydraulic principles, and next takes up the 
discussion of pressure engines producing 


rotary motion. A third part is devoted to 
the discussion of turbines, whose power is 
obtained by altering the direction of mo- 
tion and velocity of the water. A fourth 
part treats of the centrifugal pump. and 
the discussion is concluded by the consid- 
eration of the subject of hydraulic buffer 
stops. The assumption is made that the 
reader is prepared by a sufficient knowl- 
edge of statics, dynamics, and hydrostat- 
ics to deal with the mathematical equa- 
tions necessary to the full exposition of 
the action of these machines. Frictional 
resistance and losses are expressed in sim- 
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ple mathematical form. These formerly 
presented difficulties, but their thorough 
theoretical and practical investigation 
has now so far removed the difficulties as 
to make passive resistances amenable to 
computation. The use of the elements of 
trigonometry in the attempt to master the 
subject of hydraulics is strongly advised. 
The whole forms a trustworthy addition 
to the literature of pumps, turbines, and 
water motors. 


Invesrments, A Srupy in VALvss. 
By Edward E. Higgins. New York: The Street 
Railway Publishing Co , 1805. [8vo., 102 pp., cloth. 
Price $2.00. 

IN the preparation of this volume, 
which is mainly statistical, Mr. Higgins 
considers the street-railway securities in 
existence at the present time to represent, 
first, the purchase or valuation of the old 
horse-railway properties at a large ad- 
vance on their original costs; second, the 
reconstruction and re-equipment of such 
properties accompanying the change of 
motor power at a cost usually in excess of 
that for which the same or superior work 
could now be done; third, the extension of 
the re-organized properties into the new ter- 
ritory ; fourth, the development of entirely 
new properties in unoccupied territory ; 
and, fifth, construction, promotion, and 
banking and brokerage profits. He pre- 
sents questions which at present are creat- 
ing some uneasiness in the public mind, 
and which are suggested by almost uni- 
versal overcapitalization of costs and, in 
some instances, overcapitalization of earn- 
ing power. He asks: “ Will the growing 
confidence in street-railway investments 
be justified by results? Is the rapid de- 
velopment normal ? Is it not a repetition 
on a smaller scale of the steam railway 
‘boom’ of 1869-73, and will not disaster 
come?” He regards these questions as 

‘at present incapable of being answered 
wisely, and considers the present situation 
as one of fundamental changes, whose 
effect cannot now be estimated or pre- 
dicted. He thinks, however, that it is not 
impossible even now to lay down certain 
principles which will serve to determine 
the limits of success in particular cases, 
and to establish broad lines of a ‘theory 
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of values in in this comparatively unknown 
financial field.” A classification of surface 
railways in American cities and towns is 
based upon the number of inhabitants in 
the respective cities, and interurban elec- 
tric railways are considered in a class by 
themselves. The treatise is full of valu- 
able detailed information relating to cost 
and operation of roads in all parts of the 
United States. A further classification is 
made of systems in relation to the passen- 
ger income per capita per annum, and 
from this standpoint the author enters 
upon a very interesting and elaborate dis- 
cussion of systems in groups, in which the 
passenger income lying between the same 
limits is worked out. In a pocket inside 
the cover is folded a removable sheet, 
47”x 16", on which are printed two voi- 
uminous tables, one of which comprises 
statistics of capitalization, and the other 
statistics of operation of American strect- 
railway systems. The amount of labor 
this represents may be comprehended 
when itis stated that these statistics have 
been compiled in the most exhaustive and 
thorough manner for no less than 145 dif- 
ferent street-railway systems. These two 
tables are alone worth the price of the 
book. 


Tue Ruce. A Pracricat By CHARLES 
N. Pickworth, Whitworth Scholar, Member of the 
Manchester Association of Engineers, &c., &c, Man- 
chester; Emmot & Co,, Ltd. New York: D. Van 
Nostrand Co., 1894. [56 pp.5"7", flexible covers, 
Price 80 cents.] 

THE use of the slide rule in drawing- 
rooms and engineers’ offices is constantly 
increasing, as the labor-saving capacity of 
the instrument in making practical com- 
putations becomes more widely known and 
appreciated. Mr. Pickworth’s book is in- 
tended to give practical examples and ex- 
planations of the use of the slide rule, so 
arranged as to form a practical course of 
instruction. Various slide rules are de- 
scribed, and the proper sizes for special 
uses are discussed. The mechanical prin- 
ciple and the mathematical principle in- 
volved in the notation are made plain to 
the understanding; and then a set of 
operations which cover the whole ca- 
pacity of the instrument are successively 
presented. 
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A WORD OF INTRODUCTION. 


AUTHORS AND Papers THIS MONTH. 


W. H. CANNIFF ( Zhe Relation of Railways to their Lmployees) Bor Oct. 22d, 1847, 
at Litchfield, Mich.; entered railway service in 1863, since which time he has continuously held 
various positions in connection with railways in all branches of the service up to and including 
his appointment as General Superintendent of the Lake Shore & Michigan Ry. Co., Jan’ y_Ist, 
1892, which position he now occupies. 


CY. WARMAN ( Relations of the Employee to the Railroad) =Borm in Denver, Colorado jin 
earlier days engineer on the Denver and Rio Grande Railway ; at one time edited a railroad paper 
in Denver; his poetic genius was recognized from the tirst by Mr. Dana of the New York, Sze, 
to which paper he has supplied numerous poetical contributions ; has travelled extensively_in 
Egypt and the Holy Land; at present in England for the purpose of studying English railway 
methods, after which he will visit France to study French railway methods ; some of his journal 
istic work has attracted wide attention, notably his description of a run from New York to Chicago 
on the fastest long-distance train of the world. 


BARR FERREE (Recent Architectu n fran Honorary corresponding member of 
the Royal Institute of British Architects; Membre Correspondant de I’ Academie d’ Aix-en- 
Provence ; Membre de la Société de I’ Histoire de France, Paris; Member of the Council of the 
American Society of Church History; Member of the Advisory Board of the Department ot 
Architecture, Brooklyn Institute ; 1892-1894 editor of the department of Architecture in THE 
ENGINEERING MAGAZINE; a frequent contributor to the leading magazines and_ technical papers 
on architectural subjects; ** Mr. Barr Ferree, of New York, has been elected an honarary corre- 
sponding member of the Royal Institute of British Architects — a compliment paid hitherto to only 
four other Americans. ‘TWwoof these are Mr. Richard M. Hunt, who was also the gold medallist 


of the Institute in 1893, and Prof. William R. Ware, of Columbia College. The Royal Institute 
sustains the same relation to the profession in Great Britain — only in a higher and more important 
degree —that the American Institute of Architects does on this side of the Atlantic Mr. Ferree, 


who has become one of the leading architectural writers of the time, had previously been elected 
to honorary membership in the Académie d’ Aix-en-Provence, an important architectural society 
in France. Neither of the societies named had previously paid such a tribute to any American 
writer.”’— Zhe World. 


RUDOLPH HERING ( Sewers and Sewage Disposal) = Born in Philadelphia, Pa.; educated 


in Dresden, Germany, 1860 to 1807, graduating from the Royal Saxon Polytechnic College as 


Civil Engineer ; commenced practice as rodman in Prospect Park, Brooklyn, then being con- 
structed ; subsequently assistant engineer in charge of construction of Fairmount Park, Phila- 
delphia ; joined U. S. Geological Survey in 1872; exploring and mapping Yellowstone Na- 
tional Park; in 1873, resident engineer in charge of Girard Ave. ( Phila.) Bridge, then the 
largest roadway bridge in America ; assistant engineer in engineering department of the City of 
Philadelphia, in charge of bridges and sewers, leaving this position in 1880, under commission by 
the United States National Board of Health to investigate the character and success of the Euro- 
pean sewerage works; results of this investigation published in Annual Report of the board for 
18S1 ; commenced practice in New York City as civil and sanitary engineer in 1882; in 18S3- 
1886 made extensive surveys and investigations for future water supply of Philadelphia; Chief 
Engineer of Water Supply and Drainage Commission 1880 ; Commissioner of Public Works and 
made report on Sewerage improvements for New York City in 1887; Chairman of Board of 
Engineers appointed by President Harrison in 188g, for City of Washington; a consulting 
engineer and designer of wide fame, and an author of many essays, accepted everywhere as 
authoritative. 


(Continued next page.) 
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A WORD OF INTRODUCTION. 


MAJOR JAMES WAITE HOWARD Sidewalks, Roads and Bridges.)= 
Born at West Point, N. Y., shortly before the civil war ; his father was then instructor in mathe- 
matics in West Point Military Academy, of which he has since taken the charge; graduated in 
classical course at Phillips Academy, Andover, Mass.; commenced practical work in railroad 
construction and tunneling on West Shore Railroad ; subsequently tinished a course of study in 
France ; next took a course in higher mathematics and physics at the University of Gottingen, 
Germany ; afterwards took a course of study at, and graduated as civil engineer from, Renssalaer 
Polytechnic Institute, Troy, N. Y.; in 1881-4 visited European cities of importance, studying 
features of their municipal engineering, extending his travels to Spain, Egypt and ‘Turkey ; has 
made a specialty of municipal engineering, and writes with authority on all topics connected 
therewith ; at present practicing his profession in New York city; has served in the National 
Guard of several states, and at present holds the commission of Major in the National Guard of 
New Jersey, of which state he is a resident ; member of a number of scientitic societies. 


F. E. CABOT ( Evvcetric Wiring and the Fire Hazard)=Vorm at Boston, Mass., 1859; 
graduate of Harvard College in class of 1880, where he paid particular attention to electrical 
physics ; in the employ of the local telephone exchanges about Boston, and of the N. E. Weston 
Electric Light Co. from July 1880 to February 1883, when he entered the employ of the Boston 
Fire Underwriters Union as electrical inspector; since that time he has been engaged in insurance 
inspection in Boston and Butialo, N. Y., and has been for the past three years Supt. of the 
survey and electrical departments of the Boston Board of Fire Underwriters ; member of the com- 
mittee of the National Electric Light Association which drew the first rules of that body for the 
installation of electric wires for lights and power; member of the committee of that body at the 
Cape May Convention, and was represented by proxy on the committee at the Montreal Conven- 
tion; has been a member and chairman of the electrical committee of the Underwriters’ National 
Electrical Association since its formation three years ago, and is chairman of the committee on 
testing of that Association; has been associated with Mr. C. J. Hl. Woodbury in various tests 
connected with insurance matters. 


COVINGTON JOHNSON Management and Superintendence)=VBorn in Kentucky, 
1851; entered University of New York ; 1879, assayer and superintendent of Paradise Valley 
mine, Nevada; 1SSo, assayer and assistant superintendent Harshaw mine, Arizona; 1881, super- 
intendent of the same; 1882, superintendent of Minas Pratas mine, Sonora, Mexico; 1884, 
Manager Anglo- Mexican Mining Co., Las Vedras Sinaloa, Mexico; 1889, examining and _ re- 
porting on mines ; now in practice at San Francisco. 


CHARLES B. GOING ( Causes of Floods in Western Rivers) =VBom Westchester, N. Y., 
1863; graduated Columbia College School of Mines 1852, going direct to Cincinnati as chemist 
to Commercial Mfg. Co.; shortly afterward, associated with J. B. Porter, established a chemical 
and physical testing laboratory in Cincinnati, acting as expert to various corporations, Railroad 
and Municipal boards; since 1889, president and general manager of a corporation interested in 
property and to some extent in transportation on the Ohio River; also, since 1892, trustee and 
secretary of the board of trustees of the Glendale (Ohio) water works, and actively interested in 
construction and operation of the system; an occasional contributor to the literary and technical 
magazines and journals. 


H. L. ARNOLD ( Zhe Conquest of Steel Over Cast Sron)=Vorn near Rochester, N. Y., 


June 25, 1837; worked as a journeyman machinist in western river and lake engine shops 


and R. I. R. R. shops for twelve years; subsequently superintendent Ottawa Machine Shops 
and Foundry, Ottawa, Ill., designer and department foreman for E. W. Bliss, Brooklyn, N. 
Y., superintendent for Stiles and Parker Press Company, Middletown, Conn., and designer 
for Pratt and Whitney Company, Hartford, Conn.; a frequent, able, and acceptable con- 
tributor to American Machinist, and other American publications devoted to mechanics. 


\. F. McKISSICK (£lectric Power in Southern Cotton Mills) =Born June to, 1869, at 
Union, S. C.; graduated South Carolina University, Columbia, S. C., 1889; manager Congaree 
Gas and Electric Co., Columbia, S. C., 1889-1890; took graduate course in electrical engin- 
eering at Cornell University; worked in factories of Westinghouse Electric Co. and Baxter 
Electric Motor Co.; elected Professor of Electrical Engineering at the Alabama Polytechnic 
Institute, Auburn, Ala., and in connection with his work has served as Electrician for the 
Southeastern ‘Tariff Association and consulting Electrical Engineer for the Pelzer Manufac- 
turing Co.; now Professor of Electrical Engineering in Alabama Polytechnic Institute. 
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Business Booming ! 


Hiram C. Horton, Secretary and Business Manager of 
The Engineering Magazine Co., Publishers of THE ENGIN- 
EERING MAGAZINE, being duly sworn, deposes and says 
that the books of the Company show the following facts : 


560 PER CENT. ADVANCE. 


(1) That the aggregate cash receipts for subscriptions to 
THE ENGINEERING MAGAZINE during the month of January, 
1895, were Fifty-six Per Cent. in excess of the highest 
previous aggregate for any single month in the history of 
the Magazine—the highest previous aggregate having been 
in January, 1893, just before the panic. 


952 NEW SU BSCRIBERS. 


(2) That in addition to renewals and all current transient 
orders from individuals and newsdealers, there were enrolled 
on the subscription lists of THE ENGINEERING MAGAZINE 
during the month, from January roth to February roth, 1895, 
Nine Hundred and Fifty-two new regular cash-paying 
subscribers, not one of which was for a term of less than six 
months. 


NINETEEN--$2,888.00. 


(8) That in addition to all current renewals and all 
transient orders for advertising in THE ENGINEERING 
MAGAZINE, there were added during the month of January, 
1895, Nineteen Yearly Contracts for advertising, from 
nineteen different firms throughout the United States, and 
that the aggregate of the said contracts was $2,888, all of 
which is payable quarterly in cash. 

(Signed) HIRAM C. HORTON, 
Subscribed and sworn to before me this 11th day of February, 1895. 
(SEAL. ] (Signed) P. J. SCULLY, 
Deputy Clerk of the City and County of N.Y. 
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A Buyers 


Directory 


of 


The Engineering Trades. 


Acid Works Castings. 
Phosphor Bronze Smelting Co., Ltd., Phila., Pa. 


Air Compressors. 
Edw. P. Allis Co., Milwaukee, Wis. 
M. C. Bullock Mfg. Co., Chicago, Il. 
a aD Air Compressor Works, 26 Cortlandt St., 


Fraser & Chalmers, Chicago, Il. 

ngersoll-Serzeant Drill Co.,26 Cortlandt St., N.Y. 
Laidlaw-Dunn-Gordon Co.. Cincinnati, Ohio. 
Norwalk [ron Works, South Norwalk, Conn. 

Rand Drill Co., 23 Park Place, N. Y. 

Sullivan Machinery Co., Chicago, Il. 

Walker Manufacturing to., Cleveland, Ohio. 


Anti Friction Metals. 
Merchant & Co., Philadelphia, Pa. 
Phosphor Bronze Smelting Co., Ltd., Phila., Pa. 
Architectural Iron. 


Addyston Pipe and Steel Co., Cincinnati, Ohio. 
Berlin Iron Bridge Co., East ‘Berlin, Conn. 

& Son, Reading, Penna. 

The Continental! tron Works. Brooklyn, N. Y. 
Winslow Bros. Co., Chicago, Ill. 


Architectural Sheet Metal Work. 
Canton Steel Roofing Co , Canton, Ohio. 
James A. Miller & Bro., Chicago, IIL. 
Asphalt Car Roofing, 
A. E. Filley Mfg. Co., 39 Cortlandt St., N. Y. 


Asphalt Cement. and Felt. 
Warren Chemical and Mfg. Co., 27 Fulton St., N.Y. 


Automatic Water Tanks. 
Automatic Water Tank Co., 143 Liberty St., N. Y. 


Ballast Unloaders. 
Marion Steam Shovel Co., Marion, Ohio. 


Belt Dressing. 
Jos. Dixon Crucible Co., Jersey City, N. J. 


Belting. 
Home Rubber Co., Trenton, N. J. 
Main Philadelphia, Pa. 
Manhattan 
New York Belting & Packing Co , Ltd., New York. 
Peerless Rubber Mfg. Co., 15 Warren St., N. Y. 


Belt Lacing. 
Bristol Co., Waterbury, Conn. 


Blacksmiths’ Tools. 
Baffalo Forge Co., Buffalo, N. Y. 
Merrill Bros., Brookly n,N Y 


Blowers, 
Buffalo Forge Co., Buffalo, N. Y. 
& Chalmers, C hicago, Il. 
P. H. & F. M. Roots Co., Connersville, Ind. 


Boilers. 

pheno & Root Mfg. Co., 28 Cliff St., N. Y. 

Edw P. Allis Co., Milwaukee, Wis. 
Atlantic Works, East Boston. Mass. 
Engine Co ,“Salem, Ohio. 

ollins & Co., Pittsburg. Pa. 

Continental Iron Works, Brookiyn, N. ¥. 
Earle ©. Bacon, 26 Cortlandt St., N. Y. 
Fraser & Chalmers, Chicago, Til. 
Griffith & Wedge Co., Zanesville, Ohio. 
Heine Safety Boiler Co., St. Louis, Mo. 


Alphabetical Index. Page 15. 


ubber Mfg. Co., 64 Cortlandt St., 


Mundy, J. S. Newark, N. J. 

Pennsylvania Machine o., Philadelphia, va. 
Southwark Foundry and Machine Co., Phila., 
Stirling Co., Chicago, 

Robt. Wetherill & Co., Chester, Pa. 


Boiler Compound. 
Geo. W. Lord, Philadelphia, Pa. 


Boiler and Pipe Coverings. 
H. W. Johns Mfg. Co., 87 Maiden La: e, N. Y. 
Keasbey & Ma:tison Co., Ambler, Penna. 


Boiler Fronts and Fittings. 
Reliance Gauge Co., Cleveland, Ohio, 
Vulcan Iron Works, Toledo, Ohio. 


Boiler Rivets. 
Sternbergh & Son, Reading, Penna. 


Boring Machines. 
Waterman Machine Tool Co., Oakland, Me. 


Bolts, Nuts, and Washers. 
Slernbergh & Son, Reading, Penna. 


Bricks. 
Empire Fire- Proofing Co., P ittsburgh, Pa. 
Henry Maurer & Son, 420 E. 23d St., N. Y. 
Pioneer Fireproof Construction C 0., Chicago, Ml. 


Bridge Builders. 
Berlin Iron Bridge Co., East Berlin, Conn. 
The Continental! Iron Works, Brooklyn, N. Y. 


Brick and Tile Machinery. 
D. Cummer & Son Co., Cleveland, Ohio. 
Mfg. Co., Columbus, Ohio. 


Building Materials. 
Berlin Iron Bridge Co., East Berlin, Conn. 
Canton Steel Koofing Co., Canton. Ohio, 
A. E, Filley Mfg. Co., 39 Cortlandt St., N. Y. 
E. B. Moore & Co.,, Chicago, LL. 
Harrison Bros & Co., Philadelphia, Pa. 
Henry Maurer & Son, 4°0 E 23d St.. N. Y. 
H. W. Johns Mfg. Co., 87 Maiden Lane, N. Y. 
Joseph Dixon € rucible Co., Jersey City, N. J. 
Empire Fire-Prooting Co., Pittsburgh, Pa. 
Samuel H. French, & Co., Philadeiphia, Pa. 
Pioneer Fireproof ‘Construction C o., Chicago, Il. 
Sternbergh & Son, Reading, Penna 
Warren Chemical and Mfg. Co , 27 Fulton St.,N. ¥. 
Jas. G. Wilson, 74 W. 23d St... N. Y. 
Winslow Bros. Co., Chicago, Ill. 
Cable Railways. 
Robert Poole & Son Co., Baltimore, Md. 
Cable Railway Driving Machinery. 
Edw. P. Allis Co., Milwaukee, Wis. 
Fraser & Chalmers, Chicago, I). 
Robt. Wetheril! & Co., Chester, Pa. 
Walker Manufacturing Co., Cleveland, Ohio 
Cables, Electric and Submarine, 
Eastern Electric Cable Co., Boston, ee 
General Electric Co., 44 Broad St., » 
The Okonite Co., Ltd., 13 Park Row, ‘N.Y. 
Cables, Wire. 

Cooper, Hewitt & Co., 17 Burling Slip, N. Y. 
John A. Roebling’s Sons Co., _— N.J. 
Trenton [ron Co., Trenton, N. 

Calcining and Drying Machines. 
F. D. Cummer & Son Co., Cleveland, Ohio. 
Calipers and Dividers. 


L. S. Starrett, Athol, Mass. 
J. Stevens Arms & Tool Co., Chicopee Falls, Mass. 
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Cameras. 


Rochester, N. Y. 
Rochester, 


Eastman Kodak Co., 
Mochester Uptical Co., 


Cams and Tappets. 


Chrome Steel Works, Brooklyn, N. Y. 
Fraser & Chalmers, Chicago, Il. 


Carbons for Diamond Drills. 
D. Dessau, 4and 6John St., N.Y. 


Carpenters’ Tools. 


Bridgeport Gun Implement Co., 313 Broadway, N. Y. 
. 8. Starrett, Athol, Mass, 

J. Stevens Arms & Tool Co.,C hicopee Falls, Mass. 

E. L. Deane, Holyoke, Mass. 


Carriage and Wagon Machinery. 


Buffalo 0., Buffalo, N. Y. 
Egan Co., Cincinnati, Ohio. 
B. Rogers & Co., Norwich, Conn 
Stow Flexible Shaft Co., Ltd’, P hiladelphia,, Pa. 
Stow Manufacturing C 0. Binghamton, N.Y. 


Castings, Iron and Steel. 
Addyston Pipe & Steel Co., C ~ ‘innati, Ohio, 
Edw. P. Allis Co., Milwaukee, \ is. 
Berlin Iron Bridge Co., East beste. Conn, 
Buffalo Forge (o., Buffalo, N. Y. 
Chrome Steel Works, Brooklyn, N 
Fraser & Chalmers, Chicago, Ill. 
Ohio Pipe Co., Columbus, Ohio. 
Robert Poole & Son Co., B: iltimore, Md. 
Pratt & Letchworth, Buffalo, N. Y. 
Walker Manufacturing Co., C leveland, Ohio. 
R. D. Wood & Co., Philadeiphia, Pa. 


Chain Belting. 
Columbus, Ohio. 
Phila., Pa. 

Chemical Works Machinery. 
Fraser & Chalmers, Chicago, Il. 
R. D. Wood & Co., Philadelphia, Pa. 
Chucks (All Purposes). 

Sigeee Twist Drill & Machine Co., New Bedford, 


ass. 
Standard Tool Co., Cleveland, Ohlo. 
D. E. Whiton Machine Co., New London, Conn. 


Jeffrey Co., 
Link Belt Engineering Co., 


Clay Working Machinery. 


F, D. Cummer & Son Co., Cleveland, Ohio. 
Jeffrey Mfg. Co., Columbus, Ohio, 
Vulcan [ron Works, Toledo, Ohio. 


Clutches, Friction, 


Volney W. Mason & Co., Providence, R. I. 
Moore & White Co., P hiladelphia, Pa. 

J. 8. Mundy, Newark, N. J. 

Robert Poole & Son “Baltimore, Md. 
Walker Manufacturing Co., Cleveland, Ohio. 


Coal Mining Machinery. 


A. J. Beckley & Co., Meriden, Conn. 
Buffalo Forge Co., Butt: ilo, N. Y. 
Earle ©. Bacon, o6 Cortlandt St., N. ¥. 
General Electric Co., 44 Broad St., N.Y. 
oa & Wedge Co., Zanesville, Ohio. 
. W. Hunt, Co., 45 Broadway, N. Y. 
Tage ersoll-s Sergeant Drill Co., ortlandt St., N.Y. 
rey Mfg. Co., Columbus, Ohio. 
Rand Drill Co., 23 Park Place, N. Y. 
Sullivan Machinery Co., Chicago, Ili. 


Concentrators and Pulverizers. 
Bradle ey Pulverizer Co., Boston, Mass. 
*. D. Cummer & Son Co., Cleveland, Ohio. 
fraser & halmers, ¢ hieago, lll. 
Trisbee-Lucop Mill Co. ., 145 Broadway, N. Y 
Beckett Foundry and Machine Co., ‘Arlington, N.J. 
Gates Iron Works, Chicago, Ll. 
Geo. T. McLauthlin & Co., Boston, Mass, 
Sturtevant Mill Co., Boston. Mass. 


Condensers, Jet. 
Deane Steam Pump Co., Holyoke, Mass. 


Condensers, Surface. 


Edw. P. Allis Co., Milwaukee, Wis. 
Fraser & Chalmers, Chicago, Ill. 
Laidlaw-Dunn-Gordon Co., Cincinnati, Ohio. 


Contractors’ Supplies. 


Thomas Carlin’s Sons, Allegheny, Pa. 
Contractors’ Plant Mfg. Co., Buffalo, N. Y. 
Jeffrey Mfg. Co., Columbus, Ohio. 
Belt tngineering Co. 0.. P hila., Pa. 

. S. Mundy, Newark 
Flexible Shaft Co., L Philadelphia, Pa. 
Stow Manufacturing Co., Binghamton, N, Y. 
Vulean Iron Works, Toledo, Ohio. 


Conveying Machinery. 


Brown Hoisting and Conveying Machine Co., 
land, O. 

Fraser & Chalmers, Chicago, Iil. 

Frick Company, Waynesboro, My ‘a. 

Cc. W. Hunt Co., 45 Broadway, N. Y. 

Jeffrey Mfg. Co., Columbus, he 

John A. Roe bling’ 8s Sons Co., Trenton, N. J. 

Link Belt Engineering Co. .P hila., Pa. 

Pennsylvania Machine Co. Philadelphia, Pa. 


Cleve- 


Corliss Engines, 


Edw. P. Allis Co., Milwaukee, Wis. 

M.C. Bullock Mfg. Co., Chicago. Il. 

Fishkill Landing Machine Co., Fishkill, N. Y. 
Fraser & Chalmers, Chicago, Il. 

Frick Company, Wayne sboro, Pa 

Hooven, Owens & Rentschler Co., Hamilton, ,Ohie, 
Robt. Wetherill & Co., Chester, Pa. 


Corrugated Iron. 


Berlin Iron Bridge Co., East Berlin, Conn. 
Merchant & Co., P hila’, a. 
James A. Miller & Bro., Chicago, Il. 


Cranes. 


Berlin Iron Bridge Co., East Berlin, Conn. 
Brown ere and Conveying Machine Co., 


land, 
Earle ¢ , 26 Cortlandt St., N. Y¥. 
Philadeiphia, Pa. 


Cleve- 


Wm. Sellers & Co., 
Southwark Foundry and Machine Co., Phila., Pa. 
Walker Manufacturing Co., ¢ ‘leveland, Ohio: 

R. D. Wood & Co,, Philadelphia, Pa. 


Crusher Plates, 


Chrome Steel Works, Brooklyn, N. Y. 
Fraser & Chalmers, Chicago, Ill. 


Crushers, Ore, Phosphate Rock. 


American Road Machine Co., Kennett Square, Pa. 
Edw. P. Allis Co., Milwaukee, Wis 
Bradley Pulverizer Co., Boston, Mase. 
Earle C. Bacon, 26 C ortiandt St..N. Y 
Fraser & Chalmers, Chicago, Ill. 
Frisbee-Lucop Mill Co., 145 Broadway, N. Y. 
Gates [ron Works. Chicago, Ill. 
Griffith & Wedge Co., Zanesville, Ohio. 

yeo. T. MeLauthlin & Co., Boston, Mass. 
Jeffrey Mfg. Co., Columbus, Ohio. 
Chrome Steel Works. Brooklyn, N. Y. 
Sturtevant Mill Co., Boston. Mass. 


Damper Regulators, 


Mason Regulator Co., Boston, Mass. 
Standard Thermometer Co., Peabody, Mase. 


Desks. 
A. H. Andrews & Co., Chicago, IIL. 


Diamond Drills, 


M. C. Bullock Mfg. Co., Chicago, Ill. 

Fraser & Chalmers, Chicago, Ill, 
Ingersoll-Sergeant Drill Co., 26 ‘ortlandt _St.,'N. ¥. 
Sullivan Machinery Co., Chi re age 

Rand Drill Co., 23 Park ‘Place, Y 
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Dies and Die Forgings. 
MorsejTwist Drill & Machine Co.,New Bedford,Mass 


Die and Drill Steel. 


Chrome Steel Works, Brooklyn, N. Y. 
Wm. Jessop & Sons, Limited, 91 John St., N. ¥. 


Drawing Instruments. 


Theo. Alteneder & Sons, Paiiotelphia, Pa. 
Brandis Sons Co., Brooklyn, N 

E. L. Deane, Holyoke, Mass. 
Keuffel & Esser Co., 127 Fulton St., 
Queen & Co., Philadelphia, Pa. 

L. 8. Starrett, Athol, Mass. 

Wm. E. Stieren, Pittsburg, Pa. 


Dredging Machines. 


J.S. Mundy, Newark, N. J. 
Marion Steam Shovel Co., Marion, Ohio. 
Robert Poole & Son Co., Baltimore, Md. 
Vulcan Iron Works, Toledo, Ohio. 


Drills, Rock and Coal, 


M. C. Bullock Mfg. Co., Chicago, U1. 

Fraser & Chalmers, Chicago, III. 

General Electric Co., 44 Broad St., N. Y. 

In, — Sergeant Drill Co., 26 Cortlandt_St.,N. Y. 
Je Mfg. Co., Columbus, Ohio. 

Rand rill Co., 23 Park Place, N. Y. 

Sullivan Machinery Co., Chieago, Il. 


Drilling Machines. 


W. F. & J. Barnes Co., Rockford, Ill. 

Buffalo Forge Co., B uffalo, } 

Niles Tool Works. Hamilton, Ohio. 
Pennsylvania Machine Co.. Philadelphia, Pa. 
Seneca Falls Mfg. Co., Seneca Falls, N. Y. 

Stow Flexible Shaft Co., Ltd.. Philadelphia, Pa. 
Stow Manufacturing Co., Binghamton, N. Y. 
Waterman Machine Tool Co., Oakland, Me. 


Drop Presses. 
Merrill Bros., Brooklyn, N. Y. 
Toledo Machine & Tool Co., Toledo, Oh 
Walker Mauufacturing Co., Cleveland, Ohio. 


Drying and Calcining Machines. 


F. D. Cummer & Son Co., Cleveland, Ohio. 
Fraser & Cha mers, Chicago, Il. 


Dynamos, 


Brush Electric Co., Cleveland, Ohio. 
General Electric Co., 44 Broad St., N. Y. 
Interior Conduit & Insulation Co., New York. 
Jeffrey Mfg. Co., Columbus, Ohio 
Westinghouse Electric & Mfg. Co., 


Electric Railway Supplies. 


General Electric Co., 44 Broad St., N. Y. 
Morrlts, Tasker & Co., P hiladelphia, Pa. 
Westinghouse Electric & Mfg. Co , Pittsburgh, Pa. 


Electrical Instruments, 


Bristol Co., Waterbury. Conn. 

Brush Electric Co , Cleveland, Ohio. 

General Electric Co., 44 Broad St., N. Y. 

Interior Conduit & Insulation Co., New York, 
Queen & Co., Inc., Philadelphia, Pa. 

Standard Thermometer Co.. Peabody, Mass. 

United Eleétric Telephone Co., Chicago, Ill. 
Westinghouse Electric & Mfg. Co., Pittsburgh, Pa. 
Weston Electrical Instrument Co., "Newark, 


Electrical Locomotives. 
Baldwin Locomotive Works, Philadelphia, Pa. 
General Electric Co., 44 Broad St., N. Y. 

Electrical Rubber Goods, 


Home Rubber Co., Trenton, N, J. 
Newton Rubber Works, Boston, Mass. 
Spinney, Virtue & Co., Lynn, Mass. 


Elevators, Steam, Hydraulic, Electric. 


M. J. O'Donnell & Co., Cleveland, Ohio. 
2° Williams & Co., Philadelphia, Pa. 
Springfield Foundry Co., Springfield. Mass. 


RITYVERQ’ 


Pittsburgh, Pa. 


Emery Wheels. 


Manhattan Rubber Mfg. Co., 64Cortlandt St., N. ¥. 
New York Belting & Pae king Co., L td., New York. 
Pennsylvania Machine Co., Philadelphia, Pa. 
Tanite Co., Stroudsburg, Pa. 


Emery Wheel Machinery. 


Pennsylvania Machine Co., Philadelphia, Pa. 
Stow Flexible Shaft Co., Ltd., P hiladelphia, Pa. 
Tanite Co., Stroudsburg, Pa. 


Engineering Instruments. 


Theo Alteneder & Sons, Philadelphia, Pa. 
Brandis Sons Co., 

Keutfel & Esser Co., ’ Fulton St., N. ¥. 
Queen & Co,, Philadelphia, Pa. 

Wm. E. Stieren, Pittsburg, Pa 


Engines, Blowing 


Edw. P. AllisCo., Milwaukee, Wis. 

Fraser & Chalmers, Chicago, Il. 

P. H. & F. M. Roots Co., Connersville, Ind. 
Southwark Foundry and Machine Co., Phila., Fae 
Walker Manufacturing Co., Cleveland, Ohio. 


Engines, Gas, Gasoline, and Petroleum 


Otto Gas Engine Works, Philadelphia, Pa. 
Pennsylvania Machine Co., Philadelphia, Pa. 


Engines, Marine. 


Atlantic Works, East Boston, Mass. 
Shipman Engine Co., Boston, Mass. 


Engines, Portable. 
Griffith & Wedge Co., Zanesville, Ohio. 


Engines, Stationary. 


Edw. P. Allis Co., Milwaukee, Wis. 
Ball & Wood Co., 15 Cortlandt St., 
Buckeye Engine Co., Sale “" Ohio, 
Buffalo Forge Co., Buffalo, B. ¥. 

M. C. Bullock Mfz. Co., C ago. Il). 
Fishkill Landing Machine Co. Fishkill, N. Y. 
Fraser & Chalmers, Chicago, il. 
Frick Company, Waynesboro, Pa. 
Hooven. Owens & Rentschler Co., 
Pennsylvania Machine Co., Philadelphia, Pa. 
Shipman Engine Co., Boston, Mass. 

Southwark Foundry and Mae pane o., Phila., Ps. 
Stearns Manufacturing Co., Erie, Pa. 

B. F. Sturtevant Co., Boston, Mass. 
Westinghouse Machine Co., Pittsburg, Pa. 
Robert Wetherill & Co., Chester, Penn. 


New York. 


Hamilton, Obte. 


Excavators. 


Jeffrey Mfg. Co., Columbus, Ohio. 
Marion Steam Shovel Co., Marion, Ohio. 
Vulean Iron Works, Toledo, Ohio. 


Extensible Sewer Brace. 
Dunn Mfg. Co., Ltd., Pittsburg, Pa. 
Fans, Ventilating. 


Buffalo Forge Co., Buffalo, N. Y. 
M. C, Bullock Mfg. Co., Chicago, DL. 
Fraser & Chalmers, Chicago, Il. 


Feed-Water Heaters. 


Edw. P. Allis Co., Milwaukee, Wis. 

Fraser & Chalmers, Chicago. Ill. 

National Pipe Bending Co., New Haven, Conn. 
Pennsylvania Machine Co., Philadelphia, Pa. 
Robt. etherill & Co., Chester, Pa. 

Goubert Mfg. Co., 14 & 16 Chureh St., N. Y. 


Fertilizer Machinery. 


Bradley Pulverizer Co., Boston, Mass. 
Jeffrey Mfg. Co., Columbus, Ohio. 
Robert Poole & Son Co., Baltimore, Md 
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Filters. 
, 44 Wall St., N. Y. 
Fire Arms. 
J. Stevens Arms & Tool Co., Chicopee Falls, Mass. 
Fireproof Building Material. 
Berlin [ron Bridge Co., East Berlin, Conn, 
Canton Steel Rooting Co , Canton, Ohio 
Empire Fire Prooting Co., Pittsburgh, Pa. 
H. W. Johns Mfg. Co., 87 Maiden = % N.Y. 
Henry Maurer & Son, "420 E. 23d St.. u 
A. E. Filley Mfg. Co., 39 Cortlandt St. 
Pioneer F ireprooft ( ‘onstrue tion Co., 
Sternbergh & Son, Reading. Pen na 
Warren Chemical and Mfg. Co., 27 Fulton St., N. ¥. 
Jas. G. Wilson, 74 W. 23d St., N. Y. 
Winslow Bros. Co. Chicago, Ti. 
Flexible Shafts. 
Stow Flexible Shaft Co., Ltd.. P yO Pa. 
Stow Manufacturing Co., Binghamton, N. 
Flour Mill Machinery. 
Edw. P. Allis Co., Milwaukee, Wis. 
Dayton Globe [ron Works Co., Dayton, Ohio, 
Robert Poole &Son Co., Baltimore, Md. 
Fly Wheels. 
Edw. P. Allis Co., Milwaukee, Wis. 
Fraser & Chalmers, Chicago, Ill, 
Robert Poole & Son Co.. Baitimore, M 
Walker Manufacturing Co., Cleveland, Ohio. 
Foot and Hand Presses. 
Toledo Machine & Tool Co., Toledo, Ohio. 
Forges. 
Buffalo Forge Co., Buffalo, N. Y. 
Pennsylvania Machine Co., P hiladelphia, Pa. 
Forgings. 
Sternbergh & Son, Reading, Penna, 
Toledo Machine & Tvol Co , Toledo, Ohio. 
Furnace Builders. 
Fraser & Chalmers, Chicago, 
Griffith & Wedge Co., Zanesville, Ohio. 
Julian Kennedy, Pittsburgh, Pa. 
Furniture, 
The Globe Co., Cinciunati, Ohio. 
Furniture and Chair Machinery. 
Egan Co., Cincinnati, Ohio. 
C. B. Rogers & Co., Norwich, Conn. 
Gages, Pressure. 
Bristol Co., Waterbury, Conn, 
Gages, Steam. 
Crosby Steam Gage and Valve Co., peste. Mass. 
& Maurer Mfg, Co., Brooklyn, N 
tandard Thermometer Co., Peabody; Mass. 
Gas Works 
Continental Iron Works, Brooklyn, N. Y. 
R. D. Wood & Co., Philadelphia, Pa. 
Gaskets, Copper. 
U. S. Mineral Wool Co., 2 Cortlandt St., N. Y. 
Gate Valves. 
Chapman Valve Mfg. Co., Indian Orenese, Mass. 
Continental [ron Works, Brooklyn, N 
Lunkenheimer Co., Cincinnati, Ohio. 
Pancoast & Rogers, 22 Platt St., New York. 
Gear Cutters. 
Pennsylvania Machine Co., P hiladelphis, Pa. 
Standard Tool Co., Cleveland, Ohio 
Manufacturing Co.. ‘leveland, Ohio. 
E. Whiton Machine Co., New London, Conn. 
Gearing. 
Edw. P. Allis Co., Milwaukee, Wis. 
Dayton Globe [ron Works Co.. Dayton, Ohio. 
General Electric Co., 44 Broad St.. A 
Griffith & Wedge Co.. Zanesville, Ohio. 
Robert Poole & Son Co., Baltimore, Md. 
Stow Flexible Shaft Co., Ltd., Philadelphia, Pa. 
Walker Manufacturing bo. Cleveland, Ohio. 
Girders. 
Berlin Iron Bridge Co., East Berlin, Conn. 


 osntinental Filter Co 


I. 


Grain Elevator Machinery. 
Kdw. P. Allis Co., Milwaukee, Wis. 
Jeffrey Mfg. Co.. Columbus, Ohio. 
Link Belt Engineering C o., Phila., Pa, 
Robert Poole & Son Co., Baltimore, Md. 
Walker Manufacturing Co., € leveland, Ohio, 


Grates and Hearths. 
Samuel H. French & Co., Philadelphia. Pa. 
Edwin A. Jackson & Bro., 50 Beekman St., N. 


Grates. 
Vulean [ron Works, Toledo, Ohio. 


Grinding and Polishing Machinery. 
Cleveland Twist Drill Co., Cleveland, Ohio. 
Themas Carlin’s Sons, Allegheny, Pa. 

Charles H. Besly & o., Chieago, Il. 

Morse Twist Drill & Mach Co., New Bedford, Mass. 
New Process Twist Drill Co., Taunton, Mass. 
Standard Tool Co., Cleveland, Ohio. 

Stow Flexible Shaft Co., Ltd., Philadelphia, Pa. 
Stow Manufacturing Co., Binghamton, N. 

Tanite Co., Stroudsburg, Pa. 


Grips, Cable Railways 
Walker Manufacturing Co., Cleveland, Ohio. 
Robt. Wetherill & Co., Chester, Pa. 


Hangers. 
SEE PULLEYS, ETC. 
Hardwood Floors. 
B. Moore & Co., « hicago, Ll. 


Hardware Manufacturers. 
Charles H. Besly & Co., Chicago, Il. 
Merrill Bros , Brookiy > 
L. 8. Starrett. Athol, Mi ss. 
J. Stevens Arms & Tool Co., Chicopee Falls, Mass 


Heating and Ventilating Apparatus, 
Buffalo Forge Co., Buffalo. N. Y. 
Huyett & Smith Mfg Co., Detroit, Mich. 
P. H, & F. M. Roots Co., Connersville, Ind, 
B. F. Sturtevant Co., Hoston, Mass, 


Heaters, Steam and Hot Water. 
American Boiler Co., Chicago, Il. 
Boynton Furnace Co., 207 Water St., New York. 
Gorton & Lidgerwood Co., 96 Liberty St., N. Y. 
H. B. Smith Co., 137 Center St., N. Y 
United States Heater Co., Detroit, Mich. 


Hoisting Engines and Machinery. 
Edw. P. Allis Co., Milwaukee, Wis. 
— 7 Hoisting and Conveying Machine Co., Cleve- 
M. C. Buliock Mfg. Co., Chicago, Il. 
John F. Byers Machine Co., Rav enna, Ohio. 
Thomas Carlin’s Sons, Alle gheny, Pa. 
Cooper, Hewitt & Co.. 17 Burling Slip, N. Y. 
Contractors’ Plant Mfg. Co., Buffalo. N. ¥ 
Earle C. Bacon, 26 Cortlandt St., N. Y. 
Fraser & Chalmers, Chicago. Til. 
Griffith & Wedge Co., Zanesville, Ohio. 
Cc, W. Hunt Co., 45 Broadway, N. Y. 
Jeffrey Mfg. Co., Columbus, Ohio. 
Lidgerwood Mfg. Co., 96 Liberty St., N. Y. 
Volney W. Mason & Co, Providence, R. | 
Moore Mfg. & Foundry re o., Milwaukee, Wis. 
J.S. Mundy, Newark, N. J. 
Sullivan Machinery Co., Chicago, Il. 
Trenton Iron Co., Prenton. e 
Walker Manufacturing Co., ‘Cleveland, Ohio. 
Hod Hoisting Machinery, 
Lidgerwood Mfg. Co., 96 Liberty St., N. Y. 
Hollow Bricks. 
Empire Fire-Proofing Co.. Pittsburgh. Pa, 
Pioneer Fireproof Construction Co., Chicago, IM. 
Hose, Steam and Fire. 
Cornelius Callahan, Canton Junction, Mass. 
Crosby Steam Gage and Valve Co., Boston, Mass. 
Home Rubber Co., Trenton. N. J. 
New Vork Belting & Packing Co., Ltd., New York, 
Peerless Rubber Mfg. Co., 15 Warren St., N. ¥. 
Hydraulic Machinery 
Fraser & Chalmers, Chicago, I 
Manufacturing Co Ohio. 
R. D. Wood & Co., Philadélphia, Pa. 
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Ice-Making Machinery. 
Company, Waynesboro, Pa. 


Indicators, Steam- Engine. 
Crosby Steam Gage and Valve © 0., Boston, Mass, 
Queen & Co., Inc., Philadelphia, Pa. 


Injectors, 
American Injector Co., Detroit, Mich. 
Penberthy Injector Co., Detroit, Mich, 
Wm. Sellers & Co., Philadelphia, Pa, 
Sherwood Mfg. Co., Buffalo, N. Y. 


Industrial Railways. 
O. W. Hunt Co., 45 Broadway, N. Y. 


Insulated Wire 
W. R. Brixey, 203 Broadway. N. Y. 
Eastern Electric Cable Co., meer 
General Electric Co, 44 Broad 
Merchant & Co., Philadelphia, Pa 
The Okonite Co., Limited, 13 Park Row, N. Y. 


Iron Working Machinery. 
Charlies H. Besly & Co,, Chicago, Il. 
W. F. & J. Barnes Co., Rockford, Ll. 
Billings & Spencer Co., Hartford, Conn, 
Bradford Mill Co., ineinnati, Ohio. 
Cincinnati Milling Machine Co., Cincinnati, Ohio, 
Jones & Lamson Mch. Co., Springfield, Vt. 
Long & Alistatter Co., Hamilton, Ohio. 
Merrill Bros., Brooklyn, 
Niles Tool Works, Dodiscn. Ohio. 
Pennsylvania Machine Co., Philadelphia, Pa. 
Prentiss Tool and Supply Co.. 115 Liberty St.,N. Y. 
Wm. Sellers & Co., Philadelphia, Pa. 
ringfield Mac hine Tool Ohio, 

w Flexible Shaft Co., Ltd., Philadelphia, Pa, 

Stow Manufacturing Co., Binghamton, N. Y. 
Stiles & Parker Press Co., Brooklyn, N. Y. 
Toledo Machine & Tool Co , Toledo. Ohio. 
Walker Manufacturing Co., Cleveland, Ohio. 
Waterman Machine Tool Co , Oakland, Me. 
D. E.Whiton Machine Co., New London, Conn, 


Joists, Iron and Steel. 
Berlin Iron Bridge Co., East Berlin, Conn. 


Lamps, Electric. 
Brush Electric Co.. Cleveland, 
General Electric Co.. 44 Broad St., N. ¥. 
Westinghouse Electric & Mfg. Co., ‘Pittsburg, Pa. 


Lathes. 

W.F. & J. Barnes Co., Rockford, Ill. 
Bradford Mill Co., Cincinnati, Ohio. 
Jones & Lamson Mech. Co., Springfield, Vt. 
Niles Toe] Works, Hamilton, Ohio. 
Pennsylvania Machine Co., yt Pa 
Prentiss Tool and Supply Cc 0., 115 Liberty St., N.Y 
Wm. Sellers & Co., Philadelphia, Pa 
Springfield Machine Tool Co., Springfield, Ohio. 

Lead Corroders. 
Harrison Bros. & Co., Philadelphia, Pa. 


Locomotives. 
Baldwin Locomotive Works, Philadelphia, Pa. 
Thomas Carliu’s Sons, Allegheny, Pa. 
Locomotive Brakes. 
Westinghouse Air Brake Co., Pittsburgh, Pa. 
New York Air Brake Co., 115 Broadway, N. Y. 


Lubricants. 
Jos. Dixon Crucible Co., Jersey City, N. J. 
Lubricators. 


Lunkenheimer Co., Cincinnati. Ohio. 
Sherwood Mfg. Co.. Buffalo, N. Y. 


Machine Screws, etc. 

Worcester Machine Screw Co., Worcester, Mass. 
Machine Tools and Supplies. 

Armstrong Bros. Tool Co., Chicago, Ill. 
W. F.& J. Barnes Co., Rockford, 
Bradford Mill o., Cineinn vati, Ohio. 
Charlies H. Besly &C 0,, Chicago Ill. 
Cincinnati Milling Machine Co., Cincinnati, Ohio. 
Cleveland Twist Drill Co., Cleveland, Ohio. 
Egan Co., Cincinnati, Ohio. 
Jones & Lamson Meh. Co.. Springfield, Vt. 


M 


Long & Allstatter Co., Homitten, Ohio. 
New Process Twist Drill Co . Taunton Mass. 
Robert Poole & Son Co., Baltimore, Md. 
Brooklyn, N » 

orse Twist Drill & Mach. Co.. New Bedford Mass. 
Niles Tool Works, Hamilton, Ohio. : 
Pennsylvania Machine Co., P hiladelphia, Pa, 
Prentiss Tool and Supply Co., 115 Liberty St., N, ¥. 
Q. &C.Co,.C hicago, ill. 

GC. B. Rogers & Co. .» Norwich, Conn. 
Wm, Sellers & Co., Philadelphia, Pa. 
Springfleld Mac hine & Tool Co. Springfield, Ohio. 
Standard Tool Co , Cleveland, Ohio. 
L. 8. Starrett, Athol, Mass. 
J. Stevens Arms & Too! Co., Chicopee Falls, Mass, 
Stow Flexible Shaft Co., Ltd., Philadelphia, Pa, 
Stow Manufacturing Co.. Binghamton. N. Y. 
Toledo Machine & Tool Co., Toledo, Ohio, 
Walker Manufacturing ‘o., Cleveland, Ohio, 
Waterman Machine Tool Co., Oakland, Me. 
D. E. Whiton Machine Co., New London, Conn, 


Mantels. 
Samuel H. French & Co., Philadelphia, Pa. 


Mathematical Instruments. 
Theo, Alteneder & Sons, Philadelphia, Pa. 
E. L. Deane, Holyoke. Mass. 
Keuffel & Esser Co., 127 Fulton St., N. ¥. 
Queen & Co, Philadelphia, Pa. 
L. 5. Starrett, Athol, Mass. 
Wm. E. Stieren, Pittsburg, Pa 


Merchant Steel. 
Wm. Jessop & Sons, Limited. 91 John St., N. ¥. 


Meters, Electric. 
General Electric Co., 44 Broad St., 


Meters, Water. 
Deane Steam Pump Co., Holyoke, Mass. 
Milling Machines. 
Cincinnati Milling Machine Co., Cincinnati, Ohio, 
Mining Machinery. 


Bradley Pulverizer Co., Boston, Mass, 

M. C. Bullock Mfg. Co., Chicago, 

Chrome Steel Works, Brooklyn, N N. Y. 

A. 8S. Cameron Steam Pump EK. 23N. 
Earle C. Bacon, 26 Cortlandt St., ¥. 

Fraser & Chalmers, Chicago, li. 
Frisbee-Lucop Mill Co., 145 ¥. 
Gates Iron Works, Chicago. Ill. 

General Electric Co., 44 Broad St he 
Griffith & Wedge Co., Zanesville, 
Ingersoll-Sergeant Drill Co., 26 Cortlandt 8t.,N. ¥. 
Jeffery Mfg. Co . Columbus. Ohio. 

Geo. T. MeLauthlin & Co.,. Boston. Mass. 
Lidgerwood Mfg. Co., 96 Liberty St., N. ¥. 
J.S. Mundy, Newark. 

Rand Drill Co., 23 Park Place, ee 

Sullivan Machinery Co., Chicago, Ill. 

Trenton [ron Co., Trenton, N. J. 


N. Y. 


Mining Screens. 
Earle C. Bacon, 26 Cortlandt St., N. Y. 


Columbus, Ohio. 
Mortar Colors. 
Samuel H. French & Co., Philadelphia, Pa. 


Motors, Electric. 


Brush Electric Co.. Cleveland, Ohio. 

General Electric Co., 44 Broad St., N. Y. 

Interior Conduit & Insulation Co., New York. 
Jeffrey Mfg. Co., Columbus, Ohio. 

Standard Thermometer Co., Peabody, Mass. 
Walker Manufacturing Co.. Cleveland, Ohio, 
Westinghouse Electric & Mfg Co., Pittsburgh, Pa. 


Oil Cups. 


Lunkenheimer Co., Cincinnati, Ohio. 
Wm. Powell Co., Cincinnati, Ohio. 
Sherwood Mfg. vo., Buffalo, 


Ore Roasting Machinery. 
F. D. Cummer& Son Co., Cleveland, Ohio. 


Fraser & Chalmers, Chicago, IIL 


Jeffrey Mfg. Co., 
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Ornamental |ron Work. 
Winslow Bros. Co., Chicago, Hl. 


Packing 
Home Rubber Co., Trenton, N. J. 
Manhattan Rubber Mfg. Co.,64Cortlandt St, N. Y. 
New York Belting & Packing r Co. , Ltd., New York. 
Sherwood Mfg Co., Buffalo, N. Y. 
Peerless Rubber Mfg. Co. 15 Warren st., N. Y. 
Quaker City Rubber Works, Philadelphia, Pa. 


Paints. 


Joseph Dixon Crucible Co., Jersey City, N. J. 
Samuel! H. French & Co., Philadelphia, Pa. 
Harrison Bros. & Co., hil: ulielphia, Pa. 
H. W. Johns Mfg. Co , 87 Maiden Lane, N. Y, 
Tanite Stroudsburg, Pa, 
Paints (Special for Iron.) 
SAME AS ABOVE 


Paper Mill Machinery. 


Dayton Globe [ron Works, Dayton, Ohio. 

Jeffrey Mfg. Co., Columbus, Ohio. 

Moore & White Co., Philadelphia, Pa. 

Walker Manufacturing Co., Cleveland, Ohio, 

Rovt. Wetherill & Co., Chester, Pa. 
Penstocks, 


Atlantic Works, East Boston, Mass. 


Perforated Metal. 
A. J. Beckley & Co.,, Meriden, Conn. 
Fraser & Chalmers, Chicago, Lil. 
Merchant & Co., Philadelphia, Pa. 
Supplies. 
Eastman Kodak Co., Rochester, N. Y. 
Queen & Co., Inc., Philadelphia, Pa. 
Kochester Optical Co., Rochester, N. Y. 
Pipe and Boiler Coverings. 
H. W. Johns Mfg. Co., 87 Maiden Lane, N, Y. 
Keasbey & Mattison Co., Ambler, Penn. 
Pipe Casings, etc, 
Pancoast & ene, 22 Platt St., New York. 


Pipe, Cast Iron. 
Addyston Pipe & Steel Co., Cincinnati, Ohio. 
Ohio Pipe Co., Columbus, Ohio. 
Pancoast & Rogers, 22 Platt St., New York. 
Walker Manufacturing Co., Cleveland, Ohio. 
R. D. Wood & Co., Philadelphia, Pa 
Pipe, Coils and Bends. 
National Pipe Bending Co., New Haven, Conn. 
Pipe Cutting and Threading Machines, 
Armstrong Mfg. Co., Bridgeport, Conn 
Pennsylvania Machine Co., Philadelphia, Pa, 
Pipe-Spira! Riveted. 
Merchant & Co., Philadelphia, Pa. 
Pipe, Sewer. 
Union Sewer Pipe Co , Akron, Ohio. 


Pipe, Wrought Iron, Line and Drive. 
Morris, Tasker & Co., Philadelphia Pa. 
Pancoast & Rogers, 22 Platt St., New York, 

Planing Mill Machinery. 
Egan Co,, Cincinnati, Ohio. 
Pennsylvania Machine Co.. Philadelphia, Pa. 
CO. B. Rogers & Co., Norwich, Conn. 
Plaster Ornaments. 
Samuel H. French & Co., Philadelphia, Pa. 
Portable Railways. 
OC, W. Hunt Co., 45 Broadway, N. Y. 
Power Punches and Shears, 
Long & Allstatter Co., Hamilton, Ohio. 
Toledo Machine & Tool Co., T oledo, Ohio. 
Walker Manufacturing Co., C leveland, Ohie. 
Power Transmission, Electric, 
Genera! Electric Co., 44 Broad St., N. Y. 


Presses, Hydraulic, 


Niles Tool Works, Hamilton, Ohio. 
Walker Manufacturing Co., Cleveland, Ohio, 


Pressure Regulators, 


Mason Regulator Co., Boston, Mass. 
Standard Thermometer Co., Peabody, Mase 


Prospecting Drills. 


M. ©. Bullock Mfg. Co., Chicago, Ill. 
Sullivan Machinery Co., Chicago, Ill. 


Pulley Lathes, 
W. F. & J. Barnes Co., Rockford, DL 


Pulleys, Shafting and Hangers 
Edw. P. Allis Co., Milwaukee, Wis. 
Cooke & Co., 163 Washington St., N. Y. 
Dayton Globe Lron Works, Dayton, Ohio 
Fishkill Landing Machine, Co., Fishkill, N. Y. 
Griffith & Wedge Co., Zanesville, Ohio, 
Jeffrey Mfg. Co., Columbus, Ohio. 
Volney W. Mason & Co, Providence, R, 
Moore & White Co., Philadelphia, Pa. 
Robert Poole & Son Co., Baltimore, Md, 
Pennsylvania Machine Co., Philadelphia, Pa, 
Wm. Sellers & Co., Philadelphia, Pa. 
Robt. Wetherill & Co. , Chester, Penn. 
Walker Manufacturing Co., Cleveland, Ohie, 


Pulverizers, 


Bradley Pulverizer Co., Boston, Mass. 
Fraser & Chalmers, Chicago, II). 
Frisbee-Lucop Mill Co., 145 Broadway, N. ¥. 


Pumps and Pumping Machinery. 
Edw. P. Allis Co., Milwaukee, be 
Philip Braender, 263 W. St., 
A. 8. Cameron Steam Pump Works. "BE. 23d St..N Y. 
M. T. Davidson, Brooklyn, N. Y. 
Laidlaw-Dunn-Crordon Co., Cincinnati, Ohio. 
Deane Steam Pump Co., Holyoke, Mass. 
Fraser & Chalmers, Chicago, IL. 
Ingersoll-Sergeant Drill Co., 26 Cortlandt St., N. ¥ 
John H. MeGowan Co., Cneinnati, Ohio, 
Pulsometer Steam Pump Co., 120 Liberty St., N. ¥ 
Southwark Foundry & Machine Co., Phila., Pa. 
Stillwell-Bierce & Smith-Vaile Co., Dayton, Ohio, 
Walker Manufacturing Co., Cleveland, Obio. 
R. D Wood & Co., Philadelphia, Pa. 


Pump Governors, 
Mason Regulator Co., Boston, Mass. 


Punching and Shearing Presses. 
Long & Allstatter Co.. Hamilton, Ohio. 
Springfield Machine Tool Co., Springfield, Ohio, 
Toledo Machine & Tool Co., Toledo, Ohio, 
Walker Manufacturing Co., Cleveland, Ohio, 
Quarrying Machinery. 
M. GC. Bullock Mfg. Co., Chicago, Il. 
A. 8. Cameron Steam ‘Pump Works, E. a At, N.Y. 
Cooper, Hewitt & Co., 17 Burling 
Earle C. Bacon, 26 Cortlandt St.. 
Fraser & Chalmers. Chicago, Til. 
Ingersoll-Sergeant Drill Co., 26 Cortlandt St., N. ¥. 
J. 8. Mundy, Newark, N. J. 
Rand Drill Co., 23 Park Place, N. Y. 
Sullivan Machinery Co., Chicago, Ill. 
Trenton [ron Co., Trenton, N.. 


Radiators, 
American Radiator Co., C Ill, 
H. B. Smith Co., 137 Center St., N. ¥. 
Railway Car Brakes, 
Westinghouse Air Brake Co., Pittsburgh, Pa. 
New York Air Brake Co., 115 Broadway, N. Y- 
Railroad Ditchers. 


Jeffrey Mfg. Co., Cleveland, O. 
Marion Steam Shovel Co., Marion, Ohio. 
Vulcan Iron Works, Toledo, Ohio. 


Railway Feed Wires, 
The Okonite Co., Limited, 13 Park Row, N. ¥. 
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Railways, Electric. 

‘General Electric Co., 44 Broad St., N. Y. 

Railway Shop Machinery. 
Armstrong Mfg. Co., Bridgeport, Conn. 
Bradford Mill Co., Cincinnati, Ohio. 
Egan Co., C incinnati, Ohio 
Leng & Alistatter Co., C incinnati, Ohio. 
Niles Tool Works, Hamilton, Ohio. 
Pennsylvania Machine Co., P hiladelphia, Pa. 
Q..& C. Co., Chicago, 111. 
C. B. Rog ers & Co., Norwich, Conn. 
Sprin “field Machine Tool Springfield, Ohio. 
Stow Flexible Shaft Co., Ltd., Philadelphia, Pa. 
Stow Manufacturing Co., Binghamton, N. ¥. 
Toledo Machine & Tool Co., Toledo, Ohio. 
Walker Manufacturing Co., Uleveland, Ohio. 
Waterman Machine Too! Co.. Oakland, Me. 
D. E. Whiton Machine Co., New London, Conn. 


Railway Specialities. 
Carlisle Mfg. Co., Carlisle, Pa. 
A. E. Filley Mfg. *Co., 39 Cortlandt St., N. ¥. 
‘Sternbergh & Son, Reading. Penna. 
Railways, Portable, 
CO. W. Hunt Co., 45 Broadway, N. Y. 
Railway Supplies. 
Carlisle Mfg. Co., Carlisle, Pa. 


Red Lead. 
Harrison Bros. & Co., Philadelphia, Pa. 
Reducing Valves. 

Mason Regulator Co., Boston, Mass. 

Refrigerating Machinery. 
Frick Company, Waynesboro, Pa. 

Road-Making Machinery. 
Addyston Pipe & Steel Co., Cincinnati, Ohio. 
American Road Machine Go., Kennett. Square, Pa. 
Harrisburgh F’d’y & Machine W’ ks, Harrisburg, Pa. 
0.38. Kelly Co., Springfield, Ohio. 
Marion Steam Shovel Co., Marion, Ohio. 
Vutean Iron Works, Toledo, Ohio. 


Road Rollers 
Addyston Pipe & Steel Co., Cinncinnati Ohio. 
American Road Machine Go., Kennett Square, Pa. 
F’d’y& Machine W’ks »Harrisburg,Pa 
S. Kelly Co., Springfield, Ohio. 


Rock Breakers, 
Edw. P. Allis Co., Milwaukee, Wis. 
American Road Machine Co., Kennett Square, Pa. 
Bradley Pulverizer Co., Boston, Mass. 
Earle C. Bacon, 26 Cortlandt St, Ni Xe 
Fraser & Chalmers, Chicago, iil. 
Gates Iron Works, Chicago, IL. 
Griffith & Wedge Go., Zanesville, Ohio. 
Geo. T. HcLauthlin & Co., Boston, Mass. 


Rock Drills. 
M. CO. Bullock Mfg. Co., Chicago, Ill. 
Cage Air Compressor Works, 26 Cortlandt St., 


Fraser & Chalmers, Chicago, ro 
General Electric Co., 44 Broad S$ 
Ingersoll-Sergeant Drill Co., 26 Cortlandt 8t., N. ¥. 
Rand Drill Co., 23 Park Place, NY. 
Sullivan Machinery Co., Chicago, Ill. 
Rolling Mill Machinery. 

Long & Allstatter Co., Hamilton, Ohio. 
Robert Poole & Son Co., Baltimore, Md, 
Walker Manufacturing Co., C leveland, Ohio. 

Rolling Shutters, Partitions, Ete. 
Jas. G. Wilson, 74 W. 23d 8t., N. ¥. 


Roofing 
Berlin Iron Bridge Co., East Berlin, Conn, 
Canton Steel Roofing Co., Canton, Ohio. 
Merchant & Co., Philadeiphia, Pa. 


James A. Miller & Bro.. Chicago, 1. 
Warren Chemical and Mfg. Co., 27 Fulton St., N. Y. 
Roofs, !ron, Truss. 
Continental Iron Works, Brooklyn, N. Y. 
Berlin Iron Bridge Co., East Berlin, Conn, 
Rope Transmission, 
Fraser & Chalmers, Chicago, II], 


W. Hunt Co., 45 N.Y. 
Link-Belt Engineering Co., Nicetown, Phila. 
Rubber 


Home Rubber Co., Trenton, N. . 
Manhattan Rubber Mfg. Co. 64 ‘CortianatSt., N.Y 
Newton Rubber Works, Boston, Mass. 
New York moony & Packing Co., Ltd., New York. 
Peerless Rubber Mfg. Co., 15 Warren St. 
Spinney, Virtue & Co., L ynn, Mass. 
Safety Valves. 

Crosby Steam Gage and Valve Co., Boston, Mass. 
Lunkenheimer Co,, Cincinnati, Ohio. 

Saw Mill Machinery, 
Edw. P. Allis Co., Milwaukee, Wis. 
Egan Co., Cincinnati, Ohio, 
Griffith & Wedge Co., Zanesville, Ohio. 

Scrapers, Wheel and Drag. 

American Road Machine Co., Kennett Square, Pa. 


Screens, Mining. 


A. J. Beckley & Co., Meriden, Conn. 
Fraser & Chalmers, Chicago, Ill. 
Jeffrey Mfg. Co., Columbus, Ohio. 


Screw Machines, 
Jones & Lamson Mch. Co., Springfield, Vt. 
Niles Tool Works, Hamilton, Ohio. 

Separators, Coal and Ore. 

F. D. Cummer & Son Co., Cleveland, Ohio. 
Fraser & Chalmers, Chicago, Ill. 

Separators, Steam. 
The Goubert Mfg. Co., 14 & 16 Church St., N. ¥. 


Sewer Pipe. 
Union Sewer Pipe Co., Akron, Ohio, 


Shafting. 
SEE PULLEYS, ETC. 


Sheet Metal Working Machinery, 
Toledo Machine & Tool Co., Toledo, Ohio. 


Shoes and Dies. 


Chrome Steel Works, Brooklyn, N. Y. 
Fraser & Chalmers, Chicago, Il. 


Skylights. 
Canton Steel Roofing Co., Canton, Ohio. 


Skylights (Sheet Metal). 
James A. Miller & Bro., Chicago, Ill. 


Steam Regulating Appliances, 


Chapman Valve Mfg. Co., Indian Orchard, Mass. 
Lunkenheimer Co., Cincinnati, Ohio, 
Mason Regulator Co., Boston, Mass. 
Penberthy Injector C ‘0., Detroit, Mich. 
Hohmann & Maurer Mfg. C 0., Brooklyn, N.Y. 
Reliance Gauge Co., © leveland, Ohio. 
Sherwood Mfg. Co., Buffalo, N 

” Peabody, Mass. 


Standard Thermometer Co 
Steamships and Tow Boats, 
Atlantic Works, East Boston, Mass. 


Steam Shovels. 


Thomas Carlin’s Sons, Allegheny, Pa. 
Marion Steam Shovel Co., Marion, Ohio. 
Vulcan Iron Works, Toledo, Ohio. 


Steam Traps. 


Buffalo Forge Co., Buffalo, N. Y. 
Chapman Valve Mfg. Co., Indian Orchard, Mase. 
The ‘Goubert Mfg. Co., 14 ‘& 16 Chureh St., N. ¥. 


Steel |mporters. 


& Sons, Limited, 91 John St., N. ¥. 


Wm. Jesso 
Co., ¥ Philadel Iphia, Pa. 


Merchant 


Steel Manufacturers, 


Chrome Steel Works, Brooklyn, N. Y. 
Wm. Jessop & Sons, Limited, 91 John St., N. ¥. 
Pennsylvania Steel (o., Steelton, Pa. 


Steel, Tool. 
Wm. Jessop & Sons, Limited, 91 Jone St., N. ¥. 
Chrome Stee! Works, Brooklyn, N 
Structural 
Continental Iron Works, Brooklyn, N. Y. 
Berlin tron Bridge Co., East Berlin, Conn, 
Surveying Instruments. 
Theo. Alteneder & Sons, Philadelphia, Pa, 
Brandis Sous Co., Brookivn, N. Y. 
Keuffel & Esser (o., 127 Fulton St., N. 
een &Co., Philadelphia, Pa. 
m, KE, Stieren, Pittsburg, Pa. 
Tanks, Iron. 
Continental Iron Works, Brooklyn, N. Y. 
Fraser & Chalmers, Chicago, Ill. 
Tanks, Wood. 
Williams Mfg. Co., Kalamazoo, Mich, 
Telegraph Wires and Cables. 
Genera! Electric Co., 44 Broad St., N. Y. 
Eastern Electric Cable Co., Boston, Mass. 
John A. Roebling’s Sons Co, Trenton, N. J. 
The Okonite Co., Ltd.. 13 Park Row, N 
Telephones, 
United Electric Telephone Co., Chicago, IL. 
Temperature Regulators. 
Standard Thermometer (o., Peabody, Mass. 
Testing Machinery. 
Wm. Sellers & Co., Philadelphia, Pa. 
Thermometers. 


Bristol Co., Waterbury, Conn. 

Hohmann & Maurer Mfg Co. Brooklyn, N. Y. 
een & Co., Inc., Philadelphia, Pa. 

Standard Thermometer Co., Peabody, Mass, 


Tiles. 
Samuel H. French & Co., Philadelphia, Pa. 
Tin Plate Rolling Machinery, 
Robert Poole & Son Co., Baltimore, Md. 
Tin Plates. 
Merchant & Co., Philadelphia, Pa. 
Track Bolts. 
Sternbergh & Son, Reading, Penna, 
Tramways. 


Fraser & Chalmers, Chiesgo, Il. 
CO. W. Hunt Co., 45 Broadway. N. Y. 
Walker Manufacturing Co., Cleveland, Ohio. 


Tramways, Wire Rope. 


Cooper. Hewitt & Co.. 17 Burling Slip, N. Y¥. 
Fraser & Chalmers, Chicago, Ill, 

Trenton [ron Co., Trenton, N. 

©. W. Hunt Co., 45 Broadway, N. ¥. 


Transmission Machinery. 


Fraser & Chalmers, Chicago, Ill. 

General Electric Co.. 44 Broad St., N. Y. 
Jeffrey Mfg. Co., Columbus, Ohio. 

Walker Manufacturing (o., Cleveland, Ohio. 
Robt. Wetherill Co., Chester, Pa. 

C. W. Hunt Co., 45 Broadway, N. Y. 


Tube Scrapers. 
Sherwood Mfg. Co., Buffalo, N. Y. 
Turbines. 


Dayton Globe Iron Works, Dayton, Ohio. 
Fraser & Chalmers, Chicago, Ill. 
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Robert Poole & Son Co., Baltimore, Ma. 

8. Morgan Smith, York, Pa 

R. D, Wood, & Co., Philadelphia, Pa. 
Turn Tables. 

Wm. Sellers & Co., Philadelphia, Pa. 


Twist Drills. 
Standard Tool Co., Cleveland, Ohio. 
Cleveland Twist Drill Co., Cleveland, Ohio. 
Morse Twist Drill& Men. Co., New Bedford,!Mass. 
New Process Twist Drill Co., Taunton, Mass. 
Vacuum Pumps. 

A. 8. Cameron, Steam Pump Works, E. 23d St., N. ¥,, 
Gia ton Air Compressor Works, 26 Cortlandt St.’ 
Deane Steam Pump Co., Holyoke, Mass. 


Valves, Gas, Steam and Water. 


Chapman Valve Mfg. Co., [Indian Orchard, Mass. 

Home Rubber Co., renton, N. J. 

Lunkenheimer Co., Cine innatl, Ohio. 

Sherwood Mfg. Co., Buffalo, N. Y. 

Mason Regulator Co., Boston, “Mass. 

Pancoast & Rogers, 22 Platt St., New York, 

Standard Thermometer Co., Peabody, Mass. 

Ventilating Appliances. 
og Forge Co., Buffalo, N. Y. 
C. Bullock Mfg. Co., C hicago, 

A. & Chalmers, Chicago, Ill. 

Globe Ventilator Co , Troy. N. Y. 

P. H. & F.M. Roots Co., Connersville, Ind. 
Voltmeters. 


General Electric Co., 44 Broad St., N. Y. 
Weston Electrical Ins. Co., Newark, N. J. 


Water Works Supplies. 
Supply Co., 26 Cortlandt 


Water Wheels. 


Dayton Globe [ron Works, Dayton, Ohio. 
Fraser & Chalmers, Chicago, Il. 

peers Poole & Son Co., Baltimore, Md, 
S. Morgan smith, York, Pa 

R. D. Wood & Co., P iiladieiphia, Pa, 


White Lead. 


Samuel H. French & Co, Philadelphia, Pa, 
Harrison Bros. & Co , Philadelphia, Pa. 


Wire. 
Charles H. Besly & Co., Chicago, Ll. 


Merchant & Co. Philadelphia, Pa. 
Phospbor-Bronze Smelting Co., Ltd., Phila., Pa. 
Wire Cloth. 


Fraser & Chalmers, Chicago, Ill. 
Phosphor-Bronze Smelting Co., Ltd., Phila., Pa 


Wire Rope. 


Cooper, Hewitt & Co., 17 Burling Slip, " % 
John A. Roebling’s Sons Co., Trenton, N 
Phosphor- Bronze Smelting Co., Ltd., Pa. 
Trenton Iron Co., Trenton, N. J. 


Wood Carpets, etc. 


E. B. Moore & 0., Chicago, Ll. 
Jas. G. Wilson, 74 W. 23d St., N. Y. 


Wood Stains, 
Harrison Bros. & Co., Philadelphia, Pa. 
Wood-Working Machinery. 


Egan Co., Cincinnati, Ohio. 
C. B. Rog ers & Co., Norwich, 
Stow Flexible Shaft Co., Ltd., Pailadelphia, Pa.. 


Wrecking Cars, 
Marion Steam Shovel Co., Marion, Ohio. 
Yachts, Steam. 
Atlantic Works, East Boston, Mass, 
Zinc White. 
Harrison Bros. & Co., Philadelphia, Pa. 
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ALPHABETICAL INDEX TO ADVERTISERS. 


Abendroth & Root Mfg. Co 
Addyston — and Steel Co 
Allan, 


American Boiler Co.... 
American Road Machine 
American Waterworks Supply Co .............+ 


Bacon, Earl 
Baldwin Locomotive Works..... 


Besly & Co., Charles H_ .............+ 
Bradley Pulverizer Co.... ..... 
aves 
Bridgeport Gun Implement Co ..............66+ 
Bristul Company.......... 
Brown Hoisting and Conveying Machine Co..... 
Brush Electric Co 
Bryan, Wm. H 

Bullock Mig. Co., M. C 
Byers Hachine Co., John F........ 


Cameron Steam Pump Works, A. 8............. 
Canton Steel Rooting Go 
Carlisle Mfg. Co. . 


Cary & Wilkins.. 
Chapman Valve Mfg. Co 
Cheltenham Military Academy.................. 
Cincinnati Milling Machine Co.. ....... ....... 


Clayton Air Compressor Works ...............45 
Oleveland Twist Drill Co.. gues 
Continental lron Works........ 
Contractors’ Plant Mfg. Co........ ....- 

Crosby Steam Gage and Valve Co 
Davis, Lewis K 


Dayton Globe [ron Works Co................0065 32 
Deane Steam Pump Co............ vccdetexeneee 40 
Dixon Crucible Co., 39 
Eastern Electric Cable Co.... ... wan 56 
Electric Selector & Signal Co..............0+...- 44 
Electro Light Engraving Co ........ eeuheaueans 19 
Empire Fire-Proofimg Co......... 73 
Engineering Employment Bureau... ....... vane 
Everette, Dr. Willis E..... as 22 
Fishkill Landing Machine 78 
French & Co., Samuel H.. ........ 76 
Gomeral Blectric we 
Gorton & Lidgerwood Co 


Harrisburg Foundry aud Machine Works .. .. 46 


Harvard University................ 25 
Heine Safety Boller 64 
21 
Hohmann & Maurer Mfg. Co. ... 56 
Hooven, Owens & Rentschler Co............ .. 62 


Ingersoll-Sergeant Drill AT 
Interior Conduit & Insulation Co................ 50 


Jennings, E. P...... 
Jessop & Sons, Limited, William sew 58 
Johns Manufacturing Co., H. W...... 4 
Jones & Lamson Machine Co.... ............65 68 
Keasbey & Mattison Co 34 
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7 
25 
17 
59 
46 
| 
66 
39 
21 
Automatic Water Tank 34 
50 
44 
47 
72 
65 ; 
76 
71 
48 
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27 
58 
54 
3 
55 
23 
61 
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25 
24 
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Keuffel & Esser Co........... 
Laidlaw-Dunn-Gordon Co........ 


Lawrence Scientific School...... 
Link-Belt Engineering Co............. 
Long & Allstatter Co ... ...... 

Lord, Geo. W ... 
Lunkenheimer Co. 


McGowan Co., John H.................... 
McLauthlin & Co., Geo, T 
Manhattan Rubber Mfg. Co 
Manufacturers Advertising Bureau.... ....... 
Marion Steam Shovel Co ss 
Mason Regulator Co ... .............. 
Mason & Co., Volney W 
Maurer & Son, Henry 
Merrill Bros .............. 
Michigan Mining School 
Moore Mfg. and Foundry Co...... .......... 
Moore & White Co............ ... 
Morris, Tasker &Co..... ... 
Morse Twist Drill & Machine Co................. 


National Pipe Bending Co........................ 
N. J. Car Spring and Rubber Co................. 
New Process Twist Drill Co. .................. ‘ 
Newton Rubber Works................... 
New York Belting & Packing Co.... ... 


O’Donnell & Co., M. J... 
Okonite Co., Limited 
Otto Gas Engine Works........ ................. 


Pancoast & Rogers...... 
Peerless Rubber Mfg. Co 
Pennsylvania Machine Co., Limited... 

Peters, Edward D., Jr.. 
Phosphor Bronze Smelting Co., Limited... 
Pioneer Fire-Proof Construction Co 
Pittsburgh Testing Laboratory, Limited.. 
Poole & Son Co ,R.. 
Pratt & Letchworth.............. 
Prentiss Tool and Supply 
Pulsometer Steam Pump Co............ ..... 


Q. & C.Co..... 
Quaker City Rubber Works.... —.... ..... 
Ousen & IMC ces 


Rand Drill Co és 


ALPHABETICAL INDEX 


Roebling’s Sons Co., John 
Rogers & Co., C. B... wes 

Royle & Sons, John.. 


Sherwood Mfg. Co...... 
Shipman Engine Co 
Shumway, 
Smith, S. Morgan. ....... 
Southwark Foundry and Machine Co.... ....... 
Bpecinl Waten AGRCT 
Spinney, Virtue & Co 
Springfield Machine Tool Co..................... 
Standard Thermometer Co.... ................. 
Stearns Manufacturing Co... ................ 
Stevens Arms & Tool Co., J......... 
Stillwell-Bierce & Smith-Vaile Co.... ........... 
Stow Flexible Shaft Co. 
Stow Manufacturing 
Sullivan Machinery Co. 


Talcott, Ed. N. Kirk ........ 


Union Sewer Pipe Co. ........ 
United Electric Telephone Co. .......... 
U.S. Mineral Wool Co. 
United States Heater Co 


Vandenbergh Laboratory of Chemical Industry. 
Vulean Iron Works Co 


Walker Manufacturing Co................. 
Warren Chemical and Mfg. Co 
Waterman Machine Tool Co......... 
Westinghouse Air Brake Co................ 
Westinghouse Electric & Mfg. Co........ eouniae 
Westinghouse Machine Co 
Weston Electrical Instrument Co. .............. 
Wetherill & Co., soe 


Williams Mfg. Co ere 
Wood & Co., R. D.. 
Worcester Machine Screw Co 


Yale & Towne}Mfg. Co. ..... ...... 
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The Illustrations in this publication are all made 
by the above Company. 


Please mention The Engineering Magazine when you write. ‘ 
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Professional Directory. 


A Classification of the Professional Cards Appearing Regularly in the Pages 
of the Engineering [agazine. 


As a medium for professional announcements these pages offer the superlative merit of reaching, not only 
engineers, architects, electricians, and railway managers, but beyond these thousands of non- tochaiea’ business 
men actively engaged in every field of industrial enterprise, and who constantly require the assistance of profes- 
sional experts. je a word, we place the engineer or architect, not only before his fellow experts, but also before 
the men who are his possible clients. In this essential particular the magazine offers an advantage which is superior 
to anything else available to the practitioner ; and in recognition of this fact we have fixed a special and very low 
rate for professional cards with a view to establishing this Directory as a recognized medium for reference 


Particulars on application. 


Advertising Experts, Mechanica! Engineers, 


Manufacturers’ A. G. Allan, Kearney, Neb.. 

Agency, New York.. 7 D. Pittsburgh, 21 

Wm H. Bryan, 23 

George Hill, New 21 

Geo. Gorton, Racine, Wis... .. ...... ih-weeenae 2 

Berlin Iron Bridge Co., East Berlin, Conn....... 72 Robert W. Hunt & Co. ——- are 22 

George Hill, New Julian Kennedy, Pittsburgh, a2 

. Pittsburgh Testing Laboratory, Pittsburgh, Pa.. 2 
Ed. N. Kirk Talcott, New 21 


Assayers. 


Metallurgists, 


Chemi Dr. Willis E. Everette, Tacoma, 
emists, C. T. Gooding, Tucson, Arizona.......... ....... 22 
Gary & Chicago, 22 Frank Nicholson, Phasnix’ Arizona 21 
Robert W. Hunt & Co., Chicago, Ill... 22 Edward D. Peters, Jr., Dorchester, Mass. ...... 22 


gh Testing Ltd. Pittsburgh, 92 Pittsburgh Testing Laboratory, Pittsburgh, Pa. 22 


Mining Engineers, 


Civil Engineers. 
r. s verette, Tacoma, Wash........... 
A. G. Allan, Kearney, Neb. 21 Gooding, Tueson, Arizona. ............... 22 
Geor Hill, New York 21 Pp, Jennings, Ironwood, Mich.......-...... .-. 21 
Dion Martinez, Pittsburg, Pa. + 23 Dion Martinez, Pittsburg, Pa............s.0e00+6 23 
Nisbet Wingfield, C hattanooga, 23 Edward D. Peters, Dorchester, Mass..... 
Geo. Y. Wisner, Detroit, Mich........ ..... ....+ 23 


Sanitary Engineers. 


Contracting Engineers. 
Potter & Folwell, New York and Pittsburg...... 2¢ 


Julian Kennedy, Pittsburgh, Pa.............-.... 22 


Electrical Engineers, Schools. 


Cheltenham Academy, Ogontz, Pa 
Alton D. Adams, 21 Lawrence Scientific School. Cambridge, “Mass... 25 
Davis & Cox Ohio Normal University, 2 
Water Works Engineers. 


Employment Bureau, Syracuse, Dion Martinez, ‘McKeesport. 23 
21 Nisbet Wingfield, Chattanooga, Tenn........... 23 


| 
Laboratory of Chemical Industry, 


PROFESSIONAL 
D. ASHWORTH, 


Mechanical and Consulting Engineer, 


AND STEAM EXPERT. 
108 FOURTH AVENUE, PITTSBURGH, PA. 


Steam and Transmission of Power a Specialty. 


Calorimeter and Evaporative Tests of Steam Boilers, and Indicator Tests 
made of Steam Engines. 


GEO. 


ERS 
B. J. ARNOLD, M. A. I. E. E. EMPLOvERS PRome 


HONEST, Ext 


NOTIFY US WHEN Za 
NGI 


Consulting Electrical +Engineer. 


436 ROOKERY, CHICAGO. 


Electric Railways, Power Stations, and 
Transmission Plants. 


E. P. JENNINGS, 


ini 
FRANK NICHOLSON, ee 
MINING ENGINEER AND METALLURGISE —— 
P.O. BOX 515, PHCENIX, ARIZONA. EPORTS ON LAKE SUPERIOR !RON MINES. 


Examines and reports on mines and mill and fur- 
nace property. 


A. G. ALLAN, 
ADAMS, ALTON D.,M.A.1.£.£., CONSULTING ENGINEER, 


ELECTRICAL ENGINEER, 2312 CENTRAL AVE., KEARNEY, NEB. 
Electrical Machinery Designed for Manu- Jj i 2 * * 
facturers and Special Purposes. Will Examine and Report jon any Engineering 
P. 0. Box 1377, Boston, Mass. Investment, Factory Property, etc., in 


the Western States. 


LEWIS K. DAVIS. 


Mem. Am. Water Works Ass’N. 
~— Mechanical and Mining Engineer. 
SPECIALTIES 2——HEAVY MACHINERY, POWER PLANTS AND FACTORIES. 
EXAMINATIONS, REPORTS, PLANS, ESTIMATES AND SUPERVISION. 
66 BROADWAY, TORE. 


GEO. GORTON = Mechanical and Consulting Engineer. . . 


i .. | Machine Desig x, Power Plants and Factories, Ex: ations, Tests ' 
RACINE, MW7IS.  (inclose proximity to Chicago and Milwaukee. 
ED. N. KIRK TALCOTT, A. Le. MCRAE, S. D. 
Civil & Mechanical Engineer, ’ Consulting Electrical Engineer, £ 3 
67 Broadway, New York. University of Texas, Austin, Texas. 


Electric Mining, Railway, Power and 


we advise Manufactureve as to desirable locations | Lighting Plants. Estimates prepared for proposed ® 
nes, procure Plants for | installations. Reports on existing plants with @ 


view to improving their earning capacity. 
Please mention The Engineering Magasine when you write, 
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PROFESSIONAL 
JULIAN KENNEDY, 


Consulting and Contracting Engineer 


Vandegrift Building, Pittsburgh, Pa. 


BLAST FURNACES, BESSEMER AND OPEN HEARTH STEEL WORKS, 
ROLLING MILLS, STEAM AND HYDRAULIC MACHINERY, 
HEATING FURNACES, GAS PRODUCERS, &c. 


Branch Office of the LATROBE WoRES. 
J.STOCKLY CARY, ROSS WILKINS, PH. D. ROBERT W, HUNT & C0., 


CHEMIST & ASSAYER DEP'T OF MINES ERLY WITH ANOREW S. MCCREATH, 
AND MINING HARRISBURG, PA, BUREAU OF 


INSPECTION, TESTS AND CONSULTATION, 
CARY & WILKINS, CHEMICAL AND PHYSICAL LABORATORIES, 
Analytical and Consulting Chemists, “THE ROOKERY,” Chicago. 
Samplers and Assayers. Ne. 60 Broadway, N.Y. No. 328 Chestnut St., Phila 
1760 MONADNOCK BLD'G. CHICAGO. Gcighia, Building, Phuburgh. 


F. P. VANDENBERGH, B.S., M.D., F.C.S. R, A. WITTHAUS, A.M., M.D. 
ISAAC KEMOE, PH.D. GEO, L. TERRASSE, Business Manager, 
Consulting Chemical Engineers, Analysts and Consuiting Chemists. 

Water supplies a specialty, analyses and complete advisory reports. Co-operation with engineers in sanitary 
and geological surveys; and in all chemical features of mining, metcllurgical or other industrial engineering. 
Assays, analyses, processes, superintendence, counsel. 


31-34 LEWIS BLOCK, - - - BUFFALO 


ano exoweer, EVERETTE’ INNING OFFICE 
Tucson, ARIZONA. [Pioneer Mining Geologist’s Office of Pacific Northwest.] 


avenvorwe Mining Law, Mine Examinations, Metallurgy, 


PLANS, EPECIFICATIONS, CONSTRUCTION, AND OPERATION OF 
PER ANO LEAD-SILVER SMELTING PLANTS ANDO MINES, q 
EXPERT EXAMINATION OF COPPER AND BILVER*LEAD PROPERTIES Assaying and Analysis. 


*“CONSULTING ASSOCIATE MINING 


EDWARD D. PETERS, Jr., ATTORNEY AT LAW.” 
% Will examine and report upon the 
Plining Engineer and [letallurgist, “Title and exact Value” of Gotp, Sttver, Leap, Coprsr, 
Carne DR. B. CUSHING, Coat, Iron, or other Minera Propertigs, 
IN ANY PART OF THE WORLD. 


PERCIVAL AVE., DORCHE ° 
DR. WILLIS E, EVERETTE-1318 E Street, 


Attends exclusively Copper Mining and Smelting, Tacoma, State of Washington, U.S. A. 


PITTSBURGH TESTING LABORATORY, LTD. 


Gro. H. Chairman, Avrrep E. Hunt, Vice-Chairman and Treasurer, 


116 WATER ST., PITTSBURGH, PA, 


Metallurgical Engineers and Chemists. 


SPECIALTIECAS. 


faspection of Rails and of Materials for Bridges and other Structures, Steam Boilers, Locomotives, 
Cars, etc. Inspection of Shop Work and Erection at Bridge Site. 


—"CHEMICAL ANALYSES AND PHYSICAL TESTS OF ALL KINDS.—— 


Agents for Tinius Olsen & Co.’s Testing Machines, Thatcher’s Slide Rules. 


Please maention The Engineering Magazine when you write, 
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PROFESSIONAL 


ALEXANDER POTTER, 
Assoc. M. Am. Soc. C. E.; Assoc M. Can. Soc. C. E., ete. 


A. PRESCOTT ag WELL, 
Assoc. Am. Soc. C. E.; M. N. E. W. W. Ass’, 


POTTER & FOLWELL, 
Civil and Sanitary Engineers, 


SPECIALTIES:—Water Supply, Sewerage, Pavements. 


137 Broadway, New York City. 


GEO. Y. WISNER, M.Am.Soe.C.E. 


Civil § Consulting Engineer. 
89 WEST CANFIELD AVE., DETROIT, MICH. 


Specialties :—IMPROVEMENT OF HARBORS AND 
WATERWAYS, DEVELOPMENT OF 
WATER POWER, LAND RECLAMA- 
TION, PLANS AND ESTIMATES. 


WINCFIELD, 
Civil and Mydraulic Engineer, 
925 Market St, Chattanooga, Tenn. 
SPECIALTIES :! Consu'ting Eng. for Water Wks. 
PRCEALTIEG : Inspection of Pipe at Foundries. 


wm. J. Davis, B. S. 
ELECTRICAL Al 

DAVIS & COX, 

Designs, Specitications, Estimates for complete Light 


and Power Plants, Street Railways, Mine Equipments, 
etc. Special attention paid to supervision, 


455 W. Jefferson St, LOUISVILLE, Ky. 


Leonard M. Cox, C. E. 


RITE for Rates for Pro- 
fessional Cards in The 
Engineering Magazine. 


700 and 7or Lewis Block, Pittsburgh, Pa. 


Wo. H. BRYAN, Am. Soc. 
Mechanical ana Electrical Engineer. 


SPECIALTIES : Water Works, Electric Light, Railway and 
Power Plants; Steam and Power Installations; Steam 
Heating; Smoke Prevention, 

Consultation, Examinations. Tests, Reports, Plans, Specification, 
Superintendence and Purchasing. 


1 TURNER BUILDING, ST. LOUIS. 


c. L. REDFIELD, M. E. 
DESIGNER OF MACHINERY, 


EXPERT IN PATENT CAUSES. 
269 Dearborn Street, CHICAGO, ILL. 


DION MARTINEZ, 
No. 403 HERMAN BUILDING, 


PITTSBURGH, PA. 


All kinds of Surveys, Plans and Specifications cares 
fully and accurately made. Specialty: Reporting 
on and Developing Railroad and Mining Enter- 

rises in Spanish-American Countries. Correspon- 
ence in English, Spanish and French. 


QNT 


USE THE 


FUL INVENTION AND A GREAT 
RY A BOON TO ALL SMOKERS. 
FECTS FROM SMOKING NO MATTER 
MUCH YOU INDULGE. 
RYERSON.D.GATES. 
H 1205. 108 LA SAL T. 
CHICAGO. ILL. 


SEND For 
CIRCULAR 


YOU CANNOT AFFORD to use paper for typewriter, mimeograph, cyclostyle, 


or any other duplicating process, 


machines can be bought. 


without learning how cheap suitable papers for these 


WE WANT THE ADDRESS of parties using papers, large or small quan- 


tities, to whom our samples will be sent on request. 


CLARK & ZUGALLA, 
33 to 43 Gold St., 
NEW YORK. 


| 
CIGAR HOLDER OR'PIPE 
A WONDE| — 
NO BAD EF ; 
| HOV 


24 MISCELLANEOUS 


Locations for 
Industries. 


The name of the Chicago, Milwaukee & St. Paul 
Railway has long been identified with practical meas- 
ures for the general upbuilding of its territory and the 
promotion of its commerce, hence manutacturers have 
an assurance that they will find themselves at home on 
the company’s lines. 

The Chicago, Milwaukee & St. Paul Railway Com- 
pany owns and operates 6,154 milés (9,900 kilometers» 
of railway, exclusive of second track, connecting track 
or sidings. The eight States traversed by the company, 
Illinois, Wisconsin, Northern Michigan, Iowa, Mis- 
souri, Minnesota, South Dakota and North Dakota, 
possess, in addition to the advantages of raw ma- 
terial and proximity to markets, that. which is the 
prime factor in the industrial success of a territory—a 

eople who form one live and thriving community of 
osinees men, in whose midst it is safe and profitable 
tosettle. Many towns on the line are prepared to treat 
very favorably with manufacturers who would locate 
in their vicinity. 

Mines of coal, iron, copper, lead and zine, forests 
of soft and hard wood, quarries, clays of all kinds, tan- 
bark, flax and other raw materials exist in its territory 
in addition to the vast agricultural resources. 

A number of new factories have been induced to 
locate—largely through the instrumentality of this 
company—at towns on its lines. The central position 
of the States traversed by the Chicago, Milwaukee & 
St. Paul Railway, makes it possible to command all 
the markets of the United States. The trend of manu- 
facturing i is Westward. Nothing should delay enter- 
prising manufacturers from investigating. ‘ontidential 
Inquiries are treated as such. The information fur- 
nished a particular industry is reliable. Address, 


LUIS JACKSON, 
Industrial Commissioner, C., M. & St. P. Ry, 
42 25 Old Colony Building, CHICAGO, Iu. 


MONON 


is the best route between 


Chicago, Indianapolis, Cincinnati, 
e Louisville and the South, 


—SOLID VETISBULED TRAINS DAILY.— 


City Ticket Office, 232 Clark Street, CHICAGO. 
W. H. McDOEL, FRANK J. REED, 
GEN’L MANAGER, @EN’L PASS. AGENT. 


REU LEAUX’S CONSTRUCTOR. 


THE CONSTRUCTOR. 


A HAND BOOK OF MACHINE DESIGN, 


By F. Reuleaux, 


Translated by Henry Harrison Suplee. 


Authorized Edition. 
Handsomely Bound in Cloth, 


Size12x9in. - - pp xviii, 312. 


With Portrait and over 1,200 Illustrations. 


PRICE $7.50 
Sent by express, prepaid on receipt 
of price. 
Order by mail, direct from 
H. H. SUPLEE, 
339 WEST CHELTEN AVENUE, 
Philadelphia, Pa. 


See Review in February Issue of Engineering Magazine. 


ARE YOU LOOKING 


For a Change in Location? 


If you are not satisfied with your present site, or if 
you are not doing quite as well as you would like to, 
why not consider the advantages of a location on the 
Tiinols Central R. R. or the Yazoo & Mississippi Valley 
>? These roads run through South Dakota, Min- 
kat lowa, Wisconsin, Illinois, Indiana, Kentucky, 
Tennessee, Mississippi and Louisiana, and possess 


FINE SITES FOR NEW MILLS 
BEST OF FREIGHT FACILITIES 


CLOSE PROXIMITY TO 


Coal Fields and Distributing Centers 


AND 


INTELLIGENT HELP of all KINDS 
MANY KINDS OF RAW MATERIAL 


For full information write the undersigned for a 
copy of the pamphlet entitled 


100 Cities and Towns 


WANTING INDUSTRIES 


This will give you the population, city and county 
debt, death rate, assessed valuation of property, tax 
rate, annual shipments, raw materials, industries de- 
sired, etc. 

To sound industries, which will bear investigation, 
substantial inducements will be given by many of the 
places on the lines of the Illinois entral R. R., which 
is the only road under one management running 
through from the North-Western States to the Gulf of 
o. GEO. C. POWER, Industrial Commissioner 

nom CO, 506 Central Station, Chicago. 
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SCHOOLS AND COLLEGES 


MICHIGAN MINING SCHOOL, Uoiversicy. 


HOUGHTON, MICHIGAN, 


| This school will offer instruction in 


A State School of Engineering and allied subjects. the following departments in 18942 


Has Summer Courses in Surveying, Shop Practice, ivi i 
Assaying, Ore Dressing, and Field beiear. tactone | Civil Engineering, Mining Engineering, 


thoroughly practical. Large Engineering, Architecture, 
ee. For catalogue, write to M. E. WA RTH. | Electrical Engineering, Chemistry, Geol 
A. M., Ph. D., Director, Houghton, Mich. Sanitary Engineering, Biolegy, Leiner 


Highway Engineering, Science for Teachers, 
A GOOD SCHOOL. Mechanical Engineering, and a course in 
you want an education, classical, scientific, Anatomy, Physiology and Physical Training. 
business, legal, pharmaceutical, musical or fine art, The annual fee tor each of these 
or do you want to educate your children? If so. | courses is one hundred and fifty 
send for catalogue of the dollars. For programme and other 
Ohio Normal University, Ada, Ohio, ‘"*ermation, 


one of the largest and best schools in the country. Address N.S. Shaler, Dean, Cambridge, Mass. 
Last annual enrollment, 30 States repre- | 
unexcelled. Expenses low; w ur room, good | 
weeks, | CHELTENHAM MILITARY ACADEMY, 
weeks as univers: owers aD 
confers all degrees. Teachers are thorough and | OGONTZ (nean PA. 
experienced. Students can enter at any time to Ch eae it Cen 
vantage. If things are not found as represented 
we will pay all traveling expenses. Send for 
ue. 


catalog 
H. S. LEHR, A.M.. President. 


ated circul for application blanks for '95-'96, ad- 
Principal GRICE, Ph. Ogonte, Pa. 


QU 
ROUGHLY CLEANED T REMOVING THE SCRE 
‘OR DISTURBING ITS ADJU STMENT FORTHICKNESS 


NE. SENO FOR DESCR ciRCULA LEVELS 
TRANSITS, 
AND EVERY REQUISITE FOR 


| ARCHITECTS, CIVIL & JOINING ENGINEERS. 


Complete Catalogue, Part D, 1394 on application. 


544 SmitHrieco Sr., 
66 On Selecting WH. E. STIERE PITTSBURG, PA. 


Office Furniture’”’ THE BRANDIS SONS CO., 


Surveying and Engineering Instruments, 
154 to 756 LEXINGTON AVENUE, 
Catalogues sent on application, BROOKLYN,N.Y, 


isthe title ofa 
little bocklet 

that has been of 

service FINE JEWELRY AT SPECIAL RATES, - 
YALENDAR WATCHES Race Timers, EIGHT DA 

toothers. It WATCHES, Chronographs and “other specialties, 

may be of Free Catalogue. Address, 
service to you. SPECIAL WATCH AGENCY 
Will be sent P O. Box, 1408, ° - New YORK. 


on your request 
and tells 


Telephones adapted for 
=scmething about 


: every class of service. 
Gl b Office Desks and = Long and short distance 
O e Letter File Cabinets. Ye telephones, for exchange 
} or private line use. 
Globe 
Goods 
Are 
The 
Standard 
For 
High 
Quality. 


Complete automatic system 
for factory, mine, mull, 
warehouse and office 
plants. 

For further information 
address 


Catalogue of of pages covering al modern i Electric Telephone Co, 
THE GLOBE CO. Cincinnati. ma 1237 MASONIC TEMPLE, 


East.rn Branch, 42 Beaver St., N. Y. 33 CHICAGO 


No, 8 AUTOMATIC. 
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55>PU BLISHERS 


The Greatest Book on. .. 
. . Petroleum in any Language. 


JUST READY. 


PETROLEUM 


Its History, Origin, Occurrence, Production, Physical 
and Chemical Constitution, Technology, Examination 
and Uses; together with the Occurrence and Uses of 
Natural Gas. Edited chietly from the German of Prot, 
Hans Hoeter and Dr. Alexander Veith, by William T. 
Brannt, author of “A Practical Treatise on Animaland 
Vegetable Fats and Oils." Hlustrated by 3 plates and 
284 engravings. 736 pages, Svo. Price - $7.50, 

Assrractor Conrents.—Chapter I. Introduction ; 
History of Petroleum; History of the Petroleum Indus- 
try in the United States, Galicia, Roumania, Russia 
and other countries. Hl. Division and Nomenclature 
of Bitumen. IIIf. Physical and Physiological Prope:- 
ties of Petroleum. IV. Chemical Constitution of Pe- 
Occurrence of Petroleum. VI. Origin 
of Petroleun., VIL. Boring, Conveyance, Transporta- 
tion. VIII. Crude Oil, IX. Manutacture; Distilla- 
tion, Condensition, Refining, Continuous Distillation, 
Production of Lubricating Oils. X. Munufacture of 
Paratiine. XI. Methods of Testing Oils. X1 "ses 
and Properties of Petroleum. XIII. Natural Gas and 
Gas Oils. Appendix. Index. 

BS This volume will be sent by mail, free of postage, 
to any address tn the world, or bv express C. O. D., 
freight paid, to any address in the United States for 

7.50. 

BPA circular of 8 pages, with specimens of the illus- 
trations, shorwing the full Table of Contents, will be 
sent free to any one furnishing his address. 


troleum. V. 


WE ALSO PUBLISH 


The Techno-Ghemical Book: 


Containing Several Thousand Receipts, covering the 
Latest, most Important, and most Useful Discoveries 
in Chemical Technology, and their Practical Applica- 
tion in the Artsand the Industries. Edited chiefly 
from the German of Drs. Winckler, Elsner, Heintze, 
Mierziuski Jacobsen, Koller, and Heinzerling. With 
additions by William T. Brannt and William H. 
Wahl, Ph.D. (Heid.), Secretary of the Franklin Insti- 
tute, Philadelphia. Ulustrated by 78 engravings. one 
volume, over 500 pages, 12imo, elegantly bound in sear- 
let cloth, gilt, closely printed, containing an immense 
amount and a great variety of matter. 

Price $2.00, free of postage to any address in the 
world. 

MEA circular of 32 pages, showing the full Table of 
Contents of this important Book, sent by mail free o 
postage to any one in any part of the World who will 
furnish his address. 


HENRY CAREY BAIRD & C0., 


INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 


810 Walnut St Philadelphia, Pa., 
U.S.A. 


| BOUND 
VOLUMES. 


— 


| 
The Engineering 


| Magazine 


beginning with Vol. II. are de- 


livered at the following 


prices : 


| Half Morocco, - $3.00 per Vol. 

| Half Russia, 

| Half American Seal, 2.75 “ ‘“ 

|Full Sheep, - * 
“ce 


Cloth,  - . 2.50 


Complete files of any volume 


‘(provided the copies are in per- 
‘fect condition) will be taken in 
‘exchange upon payment of the 
following charge for binding, 
namely : 


Half Morocco, $1.50 per Vol. 


Half Russia, - 
Half American Seal, 1.25 ‘“ 
Full Sheep, - * * 
Cloth, - * * 


Charges should be 


on copies forwarded forexchanye. 


prepaid 


Remittances should accom- 
pany each order as we do not 
open ledger accounts for books. 

We offer a premium for some 
of the numbers of Vol. I. 
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MACHINE SHOP EQUIPMENT 


He WONDERFUL FORSTNER AUGER BITS. 


SAT SEP 22 74 
PAT ‘23 a6 


( PAT SEP 22 74 ( 
FER 23 He 


FOR SMOOTH, ROUND, OVAL, OR SQUARE BORING, SCROLL AND TWIST WORK. 


The Forstner Labor-saving Auger Bit, unlike other bits, is guided by its Céreu/ar Rim instead of 
its centre, consequently it will bore any are of a circle, and can be guided in any direction regardless of 
grain or knots, leaving a true polished surface, therefore it is preferable and more expeditious than chisel, 
gouge, scroll saw or lathe tool combined, for core boxes, tine and delicate patterns, veneers, screen work, 
scalloping, fancy scroll, twist columns, newels, ribbon moulding and mortising, &c., Xc. 


SEND 50 CENTS FOR SAMPLE 4-8 INCH BIT. 


Directions for Use. 


To bore an angle, or to bore an arc, hold the bit near the flange firmly upon the wood, with the 
thumb over the shank, and the fingers underneath the board or block, being careful not to crowd the bit 
too fast at first, until the whole flange is in the wood in its desired course. 


With practice, many new 
uses will be found for the bit. 


To Sharpen the Bits. 


‘Take a hard 


To bore a square hole for 


three—cornered 

smooth at front a 

end, thus mak 

ing a three-cornered scraper ; scrape inside of flange until sharp, and 
take off outside wire edge with oilstone. File the cutters with small 
fine-cut file. FoR VERY SMOOTH WoRK, take the edge off, so as to 
form a very slight bevel on outside edge of flange, always being care- 
ful to have the flange project a little beyond the cutter$.-_ IN CASE A 
BIT IS TOO HARD, heat a pair of tongs, and take hold of the shank 
back of and close to the flange, and 


draw the temper to a light blue color, 
then cool in water, and the bit can be 
easily filed and scraped, 


letting in bolt heads, etc., first, 
bore a hole straight into the 
wood, and then, placing the -bit 
at right angles to the first position, 
bore out each of the four sides in 
turn until the surface is square.+3 


HIGHEST AWARD AT WORLD’S FAIR. 
COPY OF OFFICIAL AWARD. 
Forstner Auger Bits, Group 119, Class 748. 


«One of the most remarkable tools for wood working ever invented, as it will cut round or oval 


holes, and at any angle to the grain of the wood, and even cut out a spiral. 


It is exceedingly useful for 


making ornamental wood-work, as shown by numerous samples accompanying the exhibit, and by work 
done by it on the case containing the exhibit. It is the greatest advance in that line of tools made in 


many years. The material and workmanship are excellent.” 


(Signed) W. C. IDGE, 
Individual Judge. 
(Signed) JOHN BOYD THATCHER, 


CHICAGO, June 21, 1894. 


Chairman Exec. Com. on Awards. 


SEND FOR PRICE LIST. FOR SALE BY ALL HARDWARE DEALERS. 


THE BRIDGEPORT GUN IMPLEMENT CO., BRIDGEPORT, CONN. 
Office, 313 and 315 Broadway, New York. 
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-~>>5>5> BELTING, PACKING, HOSE, Etc. 


Tested under the hardest possible conditions and proved 
by years of service to be the best possibile belt 


FOR HEAVY DRIVING OF ALL KINDS. 


Proef against Heat, Steam and Water. 
Strength, Durability and Traction Power Unequalled. 


[EVIATHAN BELTING+- | 


MAIN BELTING CO., 


9810-1236 CARPENTER ST., PHILADELPHIA. 
248 RANDOLPH ST., CHICAGO. 
120 PEARL St., BOSTON. | 


Bend fer Price-Lists and Samples. 


HOME RUBBER 


MANUFACTURERS OF 


THE HIGHEST GRADE OF 


MECHANICAL RUBBER GOODS, 


TRENTON, N. J. 


J. O. STOKES, Treasurer AND GENERAL MANAGaR. 


BELTING, HOSE, PACKING, VALVES, SPRINGS, MATTING, 
PERFORATED MATS, STEP TREADS, 
TUBING, GASKETS. 


“Black Seal,” “White Cross,” “Tiger,” “World.” 


Brands, 


Qu: “Black Seal,” ‘‘White Cross,” ‘‘Tiger” and “World” Brands of Goods are 
acknowledged by all to be absolutely the best grades manufactured. 


Mills, Factories and Large Buildings 
REQUIRING THE BEST 
FIRE HOSE and FIRE EQUIPMENT SPECIALTIES 
Should Write to the Successful Manufacturer 


CORNELIUS CALLAHAN, 
CANTON JUNCTION, MAss. 


See our offer for back numbers of 


TuBING. this magazine on page 73. 


7 
“Gt 
@) HOSE, 
| BELTING, No. MATTINGS. 
Pace 
; 


“>>> BELTING, PACKING, HOSE, Etc. 


E. L. Perry, Prest, W.G Winans. Treas 


Peerless Rubber M’f’g Company, 


Putentees and Sole Manufacturers. 


Two sizes—1!4 and 5g, Fit any man hole os 
hand hole in tne world % for unions. 


Rainbow Shcet and Flange Packing. 
= Peerless Piston and Valve Rod Packing, 
Cc. H. Dale, Gen’! Manager, 16 Warren Street, New York. 


MOULDED GOODS A SPECIALTY. 


THE MANHATTAN RuBBER MAN’r’cG Co. 


Cable Address: Telephone: 2965 CorTLANDT. 
8. Rubber Hose. Emery Wheels. Bicycle Tires. 
Rubber Belting. Rubber Tubing. 


STEAM PACKING. GAR SPRINGS. 
MATS AND MUATTING. LINEN AMD COTTON HOSE. 


“4 “ALL KINDS OF ‘MECHANICAL RUBBER Goops. 
“a Factories: Passaic, N.J.,on D. L.& W. R. R. Offices : 64 Cortlandt St., N.Y. 


os ANDT i Pittsburgh Agent, J. Goldthorp, Westinghouse Building ; Philadelphia 

aL Agent, Robt. Bissell, 133 North 7th Street; Boston Agent, Ireson Rubber 
Co., 97 High Street; St. Louis Agent, Peters Rubber and Supply Co., 511 North 4th Street. Write for Prices. 


THE P. P. P. DIAGONAL ROD PACKING. 


The difference between our packing and others is clearly seen in 
the cut. The lower half is spongy and holds the oil. The upper half 
is cut in two diagonally. These parts slide by each other, and the 
packing packs just as long as there is anything left to slide. Send for 
asample. Use it fairly. Get your money back if it does not do what 
we claim. 


QUAKER CITY RUBBER WORKS, 


323 Market Street, 
Phitadeiphia, Pa, 


c. A. DANIEL, 
Prop. 


THE NEWTON RUBBER WORKS. - 


BATTERY JARS MADE BY ~ 
SPECIAL PROCESS. 


Thoroughly Acid-Proof. 
STRONGES!. Licutest. 
Salts cannot ‘‘creep.”’ 


EXCLUSIVE HEUSTIS PATENT BICYCLE TIRES. 


Pneumatic and Cushion Tires, and 


Bicycle Pedals. 
Hard and Soft Rubber Mould Work 
of all kinds. 


Pactory, Newton Upper Falls, Mass. Office, 178 Devonshire St. , Boston. 


Sant 
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MISCELLANEOUS 


PURE WATER GUARANTEED. 


No Chemicals or Coagulants used in our 
System. 


CONTINENTAL FILTER COMPANY, 


44 & 46 WALL STREET, 
NEW YORK. 


= == 


Standard Continental Filter. 
(HORIZONTAL. ) 
Sizes, No. 42 to No. 139. 


We Furnish Filters for City and Town Water Works, Water Companies, Silk, Woolen, 
Cotton and Paper Mills, Dye Houses, Breweries, Hotels, Baths, Laundries, 
Restaurants, Apartment Houses and Private Residences. 


All our filters are protected by the Important Compartment Washing patent. Successive o1 
Simultaneous Washing. 


Double Filtration—Simplest and Most Efficient 
Process of Washing Filter Beds. 


WE REMOVE ALL TASTE, COLOR AND ODOR, AND RENDER 
WATER PURE AND SPARKLING. 


Special Attention Given to Large Filtration Plants. We 
Make Tests on the Ground for Large Plants. 


eee SEND FOR TESTIMONIALS AND PRICES. 
Please mention The Engineering Magazine when yuu write, 


MISCELLANEOUS 


RIVETERS — Fixed end Portable. 

PUNCHES, SHEARS, 
PRESSES and LIFTS. 

TRAVELING and HB CRANES. 


SEND FOR PAMPHLET. 


CAST IRON PIPE 


R. D. WOOD & CO. 


400 CHestNnuT St., PHILADELPHIA, PA. 


THE OHIO PIPE CO. 


COLUMBUS, OHIO. 
CAST IRON PIPE OF ALL KINDS. 
LOCOMOTIVE AND CAR CASTINGS. 


WROUGHT 


PANCOAST & ROGERS: 


WORK. = GAS PIPE. 
SELLING AGENTS FOR 


READING IRON COMPANY. ag Tron Pipe, Well Tubing, Casing, Line-Pipe, etc. Speciat 


kin Wrought Iron, Foundry and Bessemer Pig Iron. 
Orrice aND WaReHousE, CHAPMAN VALVE MFG. CO. ! Nery ty 
28 PLATT and 15 GOLD 8TS,, NEW YORK. & c. to 48" diameter. Hydrants. 


THE UNION SEWER PIPE COMPANY 


—- 


DEALERS IN 


STANDARD 
Thoroughly Vitrified 


AKRON, OHIO, U.S.A. 


WATERWORKS SUPPLY COMPANY, 


General Supplies for Waterworks and Power Plants, 
26 Cortlandt Street, NEW YORK. 


This is the only house whose special business it is to furnish supplies and 
appurteng ances of e very de scriptic n pertaining to waterworks. Many years 
experience enables us to give practical advice in all matters ot expediency or 
economy; and close connection with manufacturers enables us to give 
lowest prices. — Correspondence solicited. 


and Salt Glaze: 


MISCELLANEOUS 


West Shore R.R. Freight Houses, - Weehawken, N. J. 
COVERED IN 1882 WITH 


WARREN'S ‘ANCHOR BRAND” NATURAL ASPHALT ROOFING. 


This Roofing ts also in use by Boston & Albany R, R., Pennsylvania R, R. New York, New Haven & Hart- 
ford R. R., New York Central & Hudson River R. R. We shall be pleased to furnish samples of our 4m hor 
Brand . Isphalt Cement and Felt hat have been in use for 15 years and are still in good condition. 

Send for circulars, samples and estimates on work to 


WARREN CHEMICAL AND MFG. CO., 73 Fulton ‘St, New York, U.S.A, 


THE NEW AMERICAN TURBINE 


High efficiency at all 


stages of gate ; steadi- 
ness of motion and easy 


working gate. 


Send for Descriptive Pe 


THE DAYTON GLOBE IRON WORKS CO. 
DAYTON, OHIO, U.S. A. 


The McCormick Turbine. EXTENSIBLE SEWER BRACE. 
Vertical or Horizontal. 


Gives more power as to 
diameter, with a highcr 
percentage of useful effect, 
than any other Water 
Wheel heretofore made. 
All sizes, both Right and Left 
hand, tested in the Holyoke Owing to the increase of our business we have 
Testing flume. equipped a complete works for the manufacture of our 
X Estimates and plans fur- EXTENSIBLE BRACE, by which we are enabled to 
nished for complete Power 
plants. give better discounts. 


State requirements and 


send for Catalogue. The DUNN MWP'G. CO., Lim. 
Ss. MORGAN SMITH, YORK, PA., U. 8 A, PENN BvuILDING, Pittsburg, Pa. 


JAMES BLAIR, 
COUNTY AND CITY SURVEYOR. 
Terms Casn. Township Drainace No ExceprTion. 
OFFICE, CITY HALL. 


ADRIAN, Micu., Feb. 9, 1895. 
ENGINEERING MAGAZINE Co., 


Times Building, New York. 
GENTLEMEN :—Enclosed find Post Office Order for Six Months’ Subscription to the ENGINEERING 
MaGAzinr. I must say I am very much pleased with the January Number. 
Yours truly, 
JAMES BLAIR, 
78 South Winter Street, Adrian, Mich. 
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Wood 


Floors. 


Composed of Wood Blocks cemented and keyed to a concrete foundation forming a solid and 
immovable structure, through which no dampness or foul air can penetrate and no disease germs or 
filth can be secreted. It is lire-resisting, noiseless and warm to the feet, can be laid in a variety of 
patterns in different woods. Very handsome in appearance and everlasting. 


Rolling Steel Shutters, Rolling Venetian Blinds. Rolling Partitions. 


JAS GODFREY WILSON, 74 W. 29d St, New York. 


Manufacturers desiring catalogues, circulars, 
or advertisements which shall be unequalled for 
beautiful appearance, and also present essen- 
tial facts in convincing yet dignified language, 
might enquire of the Editor of ‘‘ Engineering 
Magazine’ regarding F. P. Shumway, Jr., 
25 Bromfield St., Boston, to their advantage. 
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MISCELLANEOUS 


UNEQUALLED 


EFFICIENCY, DURAGILITY, AMERicas BEST. 


e MINIMUM POWER, \ 
UFFALO Burraco, my. WORLDS OTANDARD. 
FORGE Ca. USA. _4\’ BUFFALO,NY.usa 


ELECTRIC, STEAM ROGRESSIVE AND 6) 
"AND PULLEY TYPES, 


GREATEST AIR VOLUME, <~APARTMENT 
AS 


T POWER 


BUFFALO, NY.US.A 


AUTOMATIC WATER TANKS 


SAVE ALL PUMPING EXPENSE 


AT R. R. WATER STATIONS. 


1,000 CALLONS THE AUTCMATIC WATER TANK CO., 
PER MINUTE. 143 Liberty St., New York. 
Patent Sable IS THE BEST BELTING 


« @ MEADE « « 


i Rawhide Belt. 


COVERING 


SHULTZ BELTING COMPANY, - ST. LOUIS, MO. 


Agents in all Principal Cities, 


MAGNESIA 


SECTIONAL STEAM PIPE AND BOILER COVERING. 


The Great Coal Saver 


MANUFACTURED BY 


THE KEASBEY & MATTISON CO., 


AMBLER, PA. 
Write for address of Selling Agent nearest to you. 


Hlease mention The Engineering Magazine when you write, 
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MINING MACHINERY “ 


The Great “JEDDO” Tunnel Completed. 


This remarkable Tunnel 7x 11 feet and 5 miles long to drain 
some of the largest Coal Mines near Hazleton, Pa, has just been 


successfully completed 


INGERSOLL -SERGEANT Rock DRILLS AND AIK COMPRESSORS 
have been used exclusively during the entire progress of the work and 
A 
some remarkable records for fast tunnel driving have been made. 


In December, 1893, the heading was driven 323 feet in 27 days 
$ ys, 


working 2 shifts of 10 hours each, and driving full section with two 
INGERSOLL-—SERGEANT 3} INCH DRILLS mounted on columns. 


In May, 1894, 308 feet were cleaned up in one heading and 301) feet in the other. 
In June, 1894, 305 feet were cleaned up in one heading and 300 feet in another. 


Compressed Air was supplied by INGERSOLL —SERGEANT SrRAIGHT LINE’? AIR Com- 
PRESSORS of the most approved type, and the air was conveyed for a distance of 10,860 feet from 


Compressor to Drills. 


For Illustrated Catalogues and full Information Address: 


THE INGERSOLL —SERGEANT DRILL Co., 


HAVEMEYER 
BUILDING, 


A. J. BECKLEY & CO. 


Manufacturers of 


Perforated Sheet jietal 


OF ALL KINDS, FOR ALL USES, 9 CARBONS 


(BLACK DIAMONDS) 
MERIDEN, CONN. FOR 
For Coal and Ore Separa- DIAMOND DRILLS. 
ters, Revolving Screens, 
Jigs, Washers, ‘tamp Bat- 
teries, Mining and Smelting 
Works, Silver Reduction 
and Concentrating Works, 
Water Works, Spark Arresters, Etc.. Ete. AND ALL 
KINDS OF GRAIN CLEANING MACHINERY: for Centrifugals, 
Wool and Sugar Machinery, Purifier Trays for Gas 
Works, Coal and Coke Works, Flour, Cotton, Oil, 
Paper and Pulp Mills. 


PERFORATORS OF ALL METALS FOR ALL USES. 
SEND FOR CATALOGUE. 


THE SULLIVAN 
DiAMOND PROSPECTING DRILL 


The DIAMOND DRILL is invaluable for the preliminary testing 
or later development of mineral property. It boresto any depth at any 
cage. and removes a Solid core or section showing the location, 
thickness and quality of the mineral. 


THE QUICKEST, CHEAPEST & BEST METHOD OF PROSPECTING. 
THE MOST ACCURATE & RELIABLE RESULTS. 


Di d Drills ted by Hand or Horse Power, Steam, Compressed Air or 
ELECTRICITY. 


GENERAL QUARRYING MACHINERY — Channeling and 
Gadding Machines 
NG MACHINERY—tThe Stanley Entry Driving 
achine. 
Contractors for Prospecting Mineral Lands with the Diamond Core Drill. 


SULLIVAN MACHINERY 


64-60 MW. Olinton St. 18 Broadway, 18th & Market St, 


CHICAGO, ILL. NEw YORK. DENVER. 
Please mention The Engineerine Macazine when von write. 
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26 Cortlandt St., New York. 
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MINING MACHINERY 
THE CUMMER 
DRYER AND CALCINING APPARATUS 


Five Styles of Dryers mate, each in Six different sizes. 


DRIES 


Sand, llarl, Ores, 
Cement Mix, Salt, 
Phosp hate,Clays, 
Infusorial Earth, 
Sodas, Fertilizers, 
Etc., Etc. 


CALCINES 


Ores, 

Paint Stocks, 
Phosphate, 
Gypsum, 
Sodas, 

Btc., 


The Cummer Dryers, Ore Roasters, 
Calciners, Processes, Hot Air THE GUMMER SON 60 
Apparatus, Dry Kilns, Etc. 
6!3-616 ARCADE, CLEVELAND, OHIO, U.S, 


Lonoon Acents, CHARLES ERITH & CO., No. 70 Gracecnuncn Street, E. C. 
THE AUSTRAL OTIS ENGINEERING CO., SoutH AusTRALiA. 


THE GRIFFIN 


The Only Perfect Pulverizer 


Of QUARTZ, COLD OR SILVER 
ORES, PLUMBACO, PORTLAND 
CEMENT, PHOSPHATE ROCK, 
FOUNDRY FACINCS, And All 
Other Refractory Substances. 


Will work either wet or dry, and deliver finished 
~_ roduct. Capacity 3 to 4 tons per hour on Phosphate 
» Rock, 1% to 2 tons per hour on Portland Cement, 

Quartz or Ores, depending on hardness of material to be 
pulverized and fineness of product. Grinds from 30 to 
250 Mesh with equal facility. 


No Journals in Grinding Chamber. Ball rigid on shaft having direct positive 
action on material. Minimum power produces maximum amount of product, It 
is absolutely guaranteed in every respect, both as to construction and capacity. 
First cost, wear, and operating expense much less than stamp mills, Large number 
of mills in use on different materials with positive success in every instance, 


CORRESPONDENCE SOLICITED, AND ILLUSTRATED OE- 
SCRIPTIVE PAMPHLET FURNIGHED ON APPLICATION TO 


' BRADLEY PULVERIZER CO., 92 State St., Boston, Mass. 


Please mention The Engineering Magazine when you write 
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AIR anpb GAS COMPRESSORS. 


THE NORWALK IRON WORKS Co. 


CIRCULARS. SOUTH NORWALK, CONN, 


JUST ISSUED. 
USES OF COMPRESSED AIR, 


BY 


ADDISON C. RAND. 


134 Pages and 94 Illustrations, 
PRINCIPALLY FROM ORIGINAL PHOTOGRAPHS AND DRAWINGS. 


This handy volume is the only comprehensive work upon the 
Uses of Compressed Air; it is accurate, readably written and 
beautifully printed upon heavy plate paper. 


Price $1.00, postage paid. 


Order of the publishers, THE Repusiic Press, 14 Lafayette Place; THE 
Van Nostranp Co., G. P. Purnam’s Sons, New York ; DAMRELL, UPHAM & Co. 
(The Old Corner Book Store), Boston, Mass.; Roper. CLARKE & Co., Cincinnati, Ohio ; 
Tue AMERICAN News Co.. and anv bookseller. 


Ss. M. YORK, 
MACHINERY & ENGINEERING, Dictated. 
42-46]SOUTH WATER STREET, 
Cleveland, 0O., Feb. 8th, 1895. 
The Engineering Magazine, New York. 

Gentlemen: --We received your magazine with 
much _pileasure, as we think it is the most valu- 
ableYmagazine that is published anywhere. To par- 
ties desiring such information, sometimes as much 
as thousands of dollars worth of good can be re- 
ceived by a study of your articles, and thanking 
you, I am, Yours truly, S. M. YORK. 
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HOISTING ENGINES 


ENGINEER 


WORKS. te 
PACIFIC: IRON- WORKS. 


Gravily Drums, Mining 


SCREENS, ELEVATORS 


NDARD FOR 25 YEARS. 


EARLE C.BACON, 


HAVEMEYER BUILDING, NEW YORK. 
@OPELAND 
FARREL: FOUNDRY & MACHINE (2) BACON. 


%e fF Crushing Rolls, Ore Washers, Skips, MI @ Cars, 


HOISTING ENGINES 


FARREL’S (BLAKE PATTER!) ORE ANOS ROCK. 


RR CRANES.|.CRUSAERS. 


Coecialties 
COMPLETE MINING & CRUSHING PLANTS $P¢CSo*). 


ur 


bition i 
Mill Co 


For the reduction to fine powder 
of cement rock, fertilizers, ores and 
other substances, no machine equals in 
efficiency, durability and economy the 
Frisbee-Lucop Mill. Proved by seven 
years’ continuous use. Mills on exhi- 


-, 186 Liberty St., New York. 


n this city. Frisbee-Lucop 


GENERAL MINING PIACHINERY, 


Quartz Mills, Hoisting Engines, Miners’ Prospecting 
Engines, Safety Cages, Mining Cars, Etc. 

Plans and Estimates for Machinery of First-Class Stamp Mills, Batteries, 
Amalgamating Pans, Settlers, Furnaces, Revolving Dry Kilns, Retorts, Clean-up 
Pans, Engines, Boilers, and Rock Breakers, Shafting, Pulleys, and Gearing. 

During the past three years we have furnished the seenagag | for many of the largest Golé 

n 


vad Silver Quartz Milis in the West. Our Hoisting Engines are use at over 100 Silver Mines 
wm the West and Goal Mines in Ohio. We also manufacture first-class Portable Engines and 


GRIFFITH & WEDGE Zanecville. 


STEAM. HORSE 

AND HAND POWER H O l STl N G 
Derrick Iron and Contract 

A Complete and Very Useful Catalogue F 


GONTRACTORS’ PLANT MFG. CO. ame, 


MANUFTASTURERS oF" 


MACHINES 


ors’ Supplies, 
ree. Mention this Magasine. 


129 ERIE STREET, - 


BUFFALO, N. Y. 


WORKS: 
Friction Drum Power Hoist. 386 To 398 RIVER AVF.. 


Please mention The Engineering Magazine when you write. 


Hoisting Engines a Contractor's Machinery. 


LOCOMOTIVES, CARS, STEAM SHOVELS, 


GRINDING AND MIXING MACHINERY, 


THOMAS CARLIN’S SONS, 


ALLEGHENY, PA. 
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CONVEYING MACHINERY @@ 


LINK-BELT ENGINEERING 


NICETOWN, PHILA., 49 DEY ST., NEW YORK. 


Elevators, Conveyors, 
Manila Rope Power Transmission Machinery. 


EWART DETACHABLE LINK BELTING, DODGE CHAIN, HOWE CHAIN, ETC. 
GENERAL EASTERN AGENTS FOR FiB8RE-GRAPHITE BEARINGS WHICH 


REQUIRE NO OIL. 


(CHICAGO —LINK BELT MACHINERY CO.) 


ding, Pile 
Driving, and 
Quarry Engines, ofany power 
with my improved Patent 
friction drums, with 
or without Boilers. 


Any amount of reference 
given. Established 1870, 


J. S. MUNDY, 


Newark, N. J. 


Hoisting, Erecting, Dock 


Send for Catalogue. 


—— BRANCHES :—— 
1744 Market St., Phila. Pa. 715 .N.2d St, St. Louis, Mo. 
.22 Light St. ‘Baitimore, Md, 39 Magazine St., New Orleans,La, 
117 Water St , Pittsburgh, Pa. 34 Fremont St. St Francisco,Cal. 
249 S. Jefferson St., Chicago,!I!. 85 Front St., Portland, Ore. 
Fourth and Wakouta Sts.. St. Paul, Minn. 
218 Congress Street, Boston, Mass 


4 HOISTING 
ENGINES 


MANUFACTURED BY 


The John F. Byers 
Machine Co. 


Ravenna, 
Ohio. 


WRITE 
FOR 
CATALOGUE. 


USE 


Roller Chains, Steel Drag, 
Steel Cable and Special Chains 


ELEVATING 
CONVEYING 
MACHINERY 


FOR HANDLING MATERIAL OF ALL KINDS 


POWER TRANSMISSION 
MACHINERY, 


> 


WIRE CADLE 


THE JEFFREY MFG. CO, st 
Columbus, Ohio. 


Send for 


We manufacture yee pertaining to Stone Crushing Plants, and if desired will 
take entire charge of construction. 


GATES IRON WORKS, Dept.*’G.”” 50 S. Glinton St., GHIGAGO, ILL., U.S. A. 


Nev: York, 133 Liberty St. — London, E.C., 73 A Queen Victoria St.— Butte, Montana.— City cf Moxico, 8 Calle de Gante. 
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C. W. HUNT COMPANY 


45 Broadway, New York 
ENGINEERS |] 


Manujsacturers of 


AND MACHINERY 


For the moving of materials in Factories, Gas Companies’ Coal 
Yards, Steam Power Stations. Also Manufacturers of every 
part of the equipment of a complete system of Railways for 
industrial estabiishments. 


INDUSTRIAL RAILWAYS, 
CABLE RAILWAYS, 
TIP CARS, SWITCHES, 
HOISTING ENGINES, BOILERS, 
OVERHEAD CARRIERS, MINING 
SECTIONAL 
RACK, Etc. 


ty" We design and make plans for all classes of Wharves, Buildings, and Trestles fos 
®er‘ng Coal, Ore and similar materials. @$ 
CORRESPONDENCE SOLICITED, 


Please mention The Engineering Magazine when you write 
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WIRE ROPE, ETC. 


OLID STEEL & REFINED MALLEABLE IRON CASTINGS 


FOR RAILROAD MECHANICAL &GENERAL ENGINEERING PURPOSES 


TOOLS, DRILLS, 
DIES, SAWS, &e. 


ALL KINDS IN STOCK. 
Gold Medal, Paris, 1889, 
Highest Award, Chic . 1893. so 


WILLIAM sESSOP & SONS. | SHEFFIELD ENGLAND, | 91 JOHN SEW 
- WACNER, Gen’! Manager. 


yy 


WIRE 

Works at at Teenton, / 


Please mention The Engineering Magazine when you write, 
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HIGH GRADE INSULATED WIRES FOR INTERIOR USE. 
ELECTRIC LIGHT WIRES AND FEEDERS. 
KERITE TAPE. KERITE ELASTIC TAPE. 
Write for Catalogue. 


W. R. BRIXEY, Manufacturer, 203 Broadway, New York. 


* Received the only award given on Insulation at World's Fair.’ 


APPRECIATION. 


JULIEN A. HALL, 
M. Am. Soc. C, E. 


Please address reply to 
MOROTOCK P, O 
Pittsvivania Co 


Virginia, 


February 18th, 1895. 
The Engineering Magazine Co., 
Times Building, 


New York City, 


Gentlemen : 


I believe I have reached the conclusion that 


I can’t get along any longer without your Magazine, and 
although times are mighty hard down here, | have filled 
up the subscription card and inclose it to you herewith. 

Your Magazine always has in it something new, inter- 
esting, and good, and I have never yet seen a disappoint- 
ing number. You deserve success and you will have it, 
because you always seem to have the knack of printing 
what the average man wants to read about the subject of 
which you treat. I hear your Magazine well spoken of 
whenever mentioned. 


Wishing vou continued success, | am, 
Yours very truly, 


JULIEN A. HALL. 


Mea nifac Hard and Yebber Gaods 
Yor and Oke heal Purposes 
(Werks al Lynn, (Wess 


Please mention The Engineering Magazine when you write. 


Va) 
J 
ie 


ELECTRICAL 


THE 


BRUSH ELEGTRIG GO., 


CLEVELAND, OHIO. 


THE BRUSH DOUBLE 
ARC LAMP PATENTS 
SUSTAINED BY RE- 
PEATED DECISIONS 
OF U. S. COURTS. 


‘ELECTRIC LIGHTING 
AND 
POWER APPARATUS. 


125-2000 C.P. BRUSH ARC DYNAMO. 


Please mention The Engineering Magazine when you write, 


Ne 


ELECTRICAL 


Westinghouse Electric & 


PITTSBU RG, PA, 
Manufacturing Co. 


WE MANUFACTURE COMPLETE INSTALLATIONS OF ELECTRIC APPARATUS FOR 


Central Station Electric Lighting, 
Long Distance Transmission of Power, 
Electric Railways and Isolated Plants. 


insulation Cuaranteed wherever 
used, Aerial, Underground or Submarine. lrade Mark, 
The Inspector of the Boston Fire Underwriters’ Union says; ‘‘A thoroughly reliable and desir 
able Wire in every respect. . 


The rubber used in insulating our wires and cables is chemically prepared, guaranteed to be waterproof, will not 
feteriurate, ox di ze or crack, will remain flexible in extreme cold, and is not affected by heat. The insulation is pro- 
sected from mecnanical injury by one or more braids, and the whole slicked with C lark's Patent Compound, Single 
Wires of all gauges and diameter of insulation for Vele; raph and Electric Lights from stock, Cables made to order 
Clark Wire with a white outside finish for ceiling cleat werk. 


Cat.logues, with terms and discounts for quantities, on application, 


EASTERN ELECTRIC CABLE COMPANY, 
Hswrv A Crarx, Treas., Gen. Manager COSTON. Hersert H. Eustis, Pres. and Elects, 


‘Gene Company. 


SCHENECTADY, N. Y. 


CENTRAL STATIONS FOR 
ARC AND INCANDESCENT LIGHTING. 
COMPLETE POWER PLANTS FOR SHOPS, FACTORIES, MINES, ETC. 


ELECTRIC RAILWAYS. - . - MARINE ELECTRIC PLANTS 
LONG DISTANCE TRANSMISSION OF POWER. 


SALES OFFICES IN ALL LARGE CITIES IN U. S. 
TORONTO, CAN 37 PARLIAMENT ST., LONDON, ENG. 27 RUE DE LONDRES, Paris. 


THE ERMOMET RS. 


Plymouth and Jay Streets, Broooklyn, N. y. 


To ENGINEERS AND OTHERS: 

We have just re-issued Part 1 of our General Catalogue, covering the 
THERMOMETERS and GAUGES designed and manufactured by us for Engineer- 
ing, Steam and Power Plants, which is sure to prove of great interest to you. Please 
send for it. Our SPECIALTY is the construction of THERMOMETERS for 
every known Manufacturing Process. We have more than a Thousand different styles 
of Instruments in use in the great Textile Mills, Refineries, Packing Houses, etc., of 
the World, which were made only after careful study of the requirements, If this 
interests you, write us. Yours respectfully, 


THE HOHMANN & MAURER MFG. CO. 


bngincering Magazine when you write 


a 

CLARK WIRE 

: 
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ELECTRICAL 


STURTEVANT 
ENGINES 


B. F. STURTEVANT COMPANY. 


a 


34 Oliver St., Boston, Mass. 75 Queen Victoria St., London, E. 6., Eng. 
91 Liberty St., New York, W. Y. 21 West Nile Si., Glasgow, Scotland. 
195 North Third St., Philadelphia, Pa. 36 Wilhelmstrasse, Berlin, Germany. 
16 South Canal Sf., Chicago, 2 Stockholm, Sweden. | 
Piease mention Thr Engineering Magazine when you write 
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DLORRIS, TASKER & CO. 


1888, 


INCORPORATED. 
Offices, 222 and 224 South Third Street, Philadelphia, Pa. 


MANUFACTURERS OF 


BOILER TUBES, WROUCHT IRON PIPE AND FITTINCS. 


PASCAL IRON WORKS, Philadelphia. 


DELAWARE IRON WORKS, New Castle, DeL 


Electric Light and Polesa 


For THE BOILER AND ENGINE 


85,000 Pennertny AvTomatic 
under a.! conditions. Our Jet Pumps, 


Seno FoR 
Caracoeus. 


OTTO 
GAS AND GASOLINE 


ENGINES. 


to 120 


Over Horse Power 
45,000 Sold. 


Can be used in cities or in country independent 
of gas works or gas machines, 


No Boiler. No Danger. No Engineer, 


THE OTTO GAS ENGINE WORKS, 


33d and Walnut Sts. PHILADELPHIA, 


SEND FOR CATALOGUE, MENTION THIS MAGA 


FNBERTH 


SPECIALTIES. 

Ane THE ENGINEERS’ FAVORITES. 
NJECTORS in use, giving perfect satisfaction 
Water Gages ¢ und Oil C ups are Unequalled, 
P=NBERTHY INJECTOR CO. 


BRANCH FacTORY aT WINOSOR, ONT. 


DETROIT, 
MICH Aurowatit WATER GAGE. 


THE 


Shiman Automatic 
Steam 


PETROLEUM & KEROSENE FUEL. 


1, 2, 4, 6and & Horse Power 


Stationary & Marine, 


Over 4000 in Use, NO SRILLED ENGINEER, 


SEND FOR CATALOGUE, 


SHIPMAN ENGINE CO. 
200 Summer Street, BOSTON, MASS. 


= SHERWOOD INJECTOR. 


DOUBLE TUBE. OPERATED ENTIRELY BY ONE LEVER. 
No Valves in Either Steam or Suction Pipe, 

A HIGHER degree of efficiency secured than ever before. 
hot or cold water, and is g 
sures from to 200 Ibs, and 
from tanks or water works pressure, 

——A HIGH GRADE MACHINE FOR HIGH DUTY.-—— 
Eawte jecters, Duptex Flue Serape's, Felthousen Gauge Cocks, 
Cylineer Or Pumps, wanes ession Gre se 


Will lift either 
uaranteed to work satisfactorily under all pres 
» lift from 10to z4 feet, or take supply direct 


Improved Glass Oi! Cups and Lubricators, 


Ete. SHERWOOD MFC. CO., BUFFALO, N.Y. 


IHEENE & BOULDING, 2* FEATHERSTONE ST., LONOON, E.C. 


JOINTS ABE MADE ABSOLUTELY TIGHT AND DURABLE BY PATENT 


COPPER CASKETS, 


Furnished in all shapes and sizes for flanged PIPES, CYLINDERS, CHESTS, Etc, 


PRICE LIST AND SAMPLE FREE, 


‘U.S. MINERAL WOOL COMPANY, 2 Cortlandt St., New York. 
Bourne & Knowles Mfg. Co., Cleveland, 0., Western Agents, 


BRISTOL COMPANY, 


WATERBURY, CONN. 
MANUFACTURERS OF 
RECORDING INSTRUMENTS 
Pressure Gauzes, Vacuum Gaiures, Thermoneters, Ampere Meters, Volt Meters 
Make con‘inuous Records Day and Nicht. 
Now Yor« Crancm, 121 LIBERTY ST 


THE 


TOL 


and Watt Meters, 


Fully Guaranteed. 


Please mention The Engineering Maeazine when you write 


Pi 
= 
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' iil VERTICAL WATER TUBE BOILER. 
BesT IN THE Wor LD. 


MANUFACTURED BY 


| 
‘|The Aultman & Taylor Machinery Company. 


Leads all makes of boilers in economy, capacity, ease of examination, 
gt cleaning and repairs. Send for description, tests, references 
IHeet and estimate before you purchase. 


| Collins & Co., 


SOLE AGENTS FOR THE UNITED STATES, 
, Bank of Commerce Building, PITTSBURGH. 
933 The Rookery, CHICAGO. 


U. INJECTOR» 


Has been thoroughly tested and is Guaranteed 
not merely to be the equal of, but to be better than 
any other. No \utomatic Injector in the world is 
excepted. Money refunded, express charges and 
expenses paid if they do not work perfectly. 
Do not be led into buying any other. You will surely 
have an inferior article if you do. Catalogue free. 

AMERICAN INJECTOR Co., MICH. 


The Standard LUNDELL DYMAMOS and MOTORS. 


| 
ressure | Direct Current, Slow Speed. 
Gauge | IRON CLAD. 


IN SIZES UP TO 30 KiLowaTTs. 
In Design, Construction | 


and Operation 


Has 


AUTOMATIC 
INJECTOR 
PERFECTED 


| 


| 
AN EVIDENCE OF ITS MERIT IS THE | 


FACT OF ITS ADOPTION BY THE NEW) 
ENGLAND BoarD OF UNDERWRITERS. | 


MADE BY 


STANDARD THERMOMETER co, 


Lundell Dynamos directly connected to any type 


PEABODY, MASS. of high speed engines. 
————~ | Plants Specially Designed and Built by the 


New York, 14 Cortlandt Street, Room 413. INTERIOR CONDUIT & INSULATION C0, 


B 
OSTON, John Hancock B’ld’ng, Room 422. 44 BROAD ST., NEW YORK. 


Please mention The E ngincering Magazine when you writs, 
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SOUTHWARK FOUNDRY AND MACHINE CO. 


PHILADELPHIA, PA. 
Sr. Louis CHICAGO CINCINNATI 


Laciceoe Buicoina Tre Roonery erin 


SOLE MAKERS oF 
THE PORTER-ALLEN 
AUTOMATIC ENGINE 


Simece, Compouno, Tripce, 
Crose Recuration, Hiach Economy 


ALSO BUILDERS OF 
BLOWING ENGINES 

REVERSING ENGINES 
CENTRIFUGAL PUMPS 

BOILERS TANKS, ETC., 


Economical Power Means Increased Dividends. 


—THE— 


WESTINGHOUSE 
COMPOUND ENGINE 


COMBINES 
Simplicity 
—AND— 


Moderate Cost 


—with A— 


High Grade of Fuel Duty. 
Electric Lighting & Street Railway Service 
5 to 1000 H. P. 


Westinenouse Go., Pittsburg P., 


BOILERS LAST LONGER, 
FUCL GOES FURTHER, 
REPAIRS ARE LESS, ano 
LIFE IS SAFER 


WHERE Repay 100 per 
RELIANCE cent. per annum 
SAFETY on their cost. 
WATER 
COLUMNS 
ARE USED. 


They should be included in all boiler specifications 
in the interest alike of economy and safety. 


Write for Catalogue. 


THE RELIANCE GAUGE 


La 

il 


ENGINE-ROOM EQUIPMENT 
Stearns Manufacturing fo. 


OFFICE AND WORKS, ERIE, PA. 


WOGDSURT AUTOMATIC. GNGINES. 


SIMPLE OR COMPOUND. 
CONDENSING OR pl CONDENSING. 


sr Plants for 


STREET RAILWAY 
AND MANUFACTURING PURPOSES. 


Sr. Louis, M. P. Johnson Mach. Co., 715-717 N-2d St Naw Your, 136 Liberty St. 


MINNEAPOLIS, MINN., T. Maguire, 23 syndicate Block. ) CHICAGO, 1120 The Rookery. 
San Francisco, 29 & 31 Spear St. 


Uniformity of Speed and 
Economy of Performance 


—ARE BEST ATTAINED IN THE— 


AUTOMATIC 

ENGINED 


THE BALL & WOOD COMPANY, 
ELIZABETH, 2% 15 CORTLANDT 


THE BUCKEYE =. CUT-OFF ENGINES. 


SLOW SPEED, MEDIUM SPEED AND 
. . HIGH SPEED ENCINES. 


Simple, Compound, and 
Triple Expansion Engines, 
and High Pressure 
Boilers, 


COMPLETE STEAM 
POWER PLANTS 

OF HIGHEST ATTAIN- 
ABLE EFFICIENCY. 


Address BUCKEYE ENGINE CO., - - 203 BROADWAY, SALEM, OHIO, 


Please mention The Engineering Magazine when vou writs 


Diy > 
Ne Pix ELECTRIC LIGHTING, 


ENGINE-ROOM EQUIPMENT @ 


«HAMILTON -CORLISS.= 


Correspondence Solicited. Call for Catalogue B. 


HIGHEST EFFICIENCY and SUPERIOR CONSTRUCTION, 


Non-Condensing, Condensing. Compound, 
pansion or Quadruple Expansion. 


Close Regulation and Best Attainable Ecom 
omy of Fuel and Steam. 


THE HOOVEN, OWENS & RENTSCHLER CQ, 


HAMILTON, OHIO U.S.A. 


M AY For each copy of the May 1891, number of this magazine, returned to us in 


rood condition we will pay 75c. in cash or exchange copies. 


vO 


1 1891. THE ENGINEERING MAGAZINE Co., Times Building, N. Y. 


THE ATLANTIC WORKS. 
Border, Maverick and New Sts, - EAST BOSTON, MASS. 


BUILDERS 
Steamships, Tow Boats, Steam Yachts, 


Marine Engines, Marine and Stationary Boilers, 
Tanks, Kiers, Penstocks, Digesters, Vulcanizers, 
Plate Iron Work and Machinery of every description. 


FRICK 
ECLIPSE CORLISS ENGINES, 


40 TO 2,000 H. P., ALL STYLES. 


Send for Illustrated Catalogue. 


(Tandon ALSO BUILDERS OF 


Blectric High-Speed Engines and Ice-Making a and Refrigerating Machinery. 


Cc tOSB INDICATORS. 
These instruments are fully entitled to the high reputa- 
tion which they have earned both at home and abroad. 
The late Mr. P. W. Willans, a a paper read before the 
Institution of ngineers,’’ London, on Non-Condensing 
Steam Engine Trials 


“* The indicator di iagrams were taken in all cases by the Crosby 
Indicator, and it is not too much to say, that without that Indica- 


tor such trials would whave been impossible.” 

“It would be difficult to speak too highly of the working of 
these beautiful instruments, which produce perfectly clear and 
measurable diagramsat the speed ( iN0re vs. per min.) at which the 
majority of these tests have Leen made.’ 


THe Crosey INDICATOR 1S MANUFACTURED AND SOLD ONLY BY THE 


GAGE & VALVE CO., 
york, cHicaco conoon, ena, BOStOn, Mass. U.S.A. 


tlease mention The Engineering Magazine - you write, 


Gold Medal, Paris, 1889, 
Medals, Columvian Exp., 1893, 
oe 
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ROBERT WETHERILL CO. 


CHESTER, PA. ESTABLISHED 1872. 


CORLISS ENCINES 


COMPOUND, CONDENSING AND NON-CONDENSING 
BOILER MAKERS.: 


CONTRACTORS FOR POWER PLANTS COMPLETE AND HEAVY MACHER? 
OF ALL DESCRIPTIONS. 


THe Epwarp P. Attis Company, 
MILWAUKEE, WIS. 


MANUPACTURERS OF 


BLOWING ENGINES, HOISTING ENGINES, 
PUMPING ENGINES, AIR  COPIPRESSORS, 
SPECIAL ENGINES for ELECTRIC LIGHTING, 
STREET RAILWAYS and ROLLING MILLS, 
ORE CRUSHERS, CRUSHING ROLLS, STAMP 


MILLS, CONCENTRATORS, GENERAL MINING, 
MILLING and SMELTING MACHINERY. 


NEW YORK—Room 1111, 26 Cortlandt St., 
F. A. LARKIN, Manager. 
MINNEAPOLIS—416 Corn Exchange, 
J. F. Harrison, Manager. 
CHICAGO—Room 509, Home Ins. Bldg., 
J. B. ALLEN, Manager, 
DENVER—1316 18th Street, 
W. H. EMANUEL, Agent. 
SAN FRANCISCO—a:: Main Street, 
D. B. HANSON, Manager. 


For Electric Lighting, 

—— Mill Driving and 
PATENT *!! purposes 

High Speed 


Economy 
surpassing that 
of the highest class 
ay of slow-running engines. 


Please mention The Engineering Magazine when you write, 


MACHINE SHOP FOUIPMENT 


REYNOLDS PATENT VERTIGAL BOILERS. REYNOLDS GORLISS ENGINES, 

Sn | 
Co 
BULLOCK MFC. CO, CHIGACO, U.S, | 
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» The National Feed Water Heater 


is a BRASS COIL HEATER, delivering water to the 
Boilers at 212° Fahrenheit. It is low in price, 
but of high quality. In economy and dura- 
bility it has no equal. 
500,000 H. P. in daily use. 
Coils and Bends of Iron, 
Brass, and Copper Pipe. 


THE NATIONAL PIPE BENDING CO., 


47 Lioyd St., New Haven, Conn. 


REGRIN DING VALVES 
** LUNKENHEIMER'S” is the best Globe or Angle Valve on 


the market. If leaky, can be reground without disconnecting 
from pipes, making same as good as new. 


Once Used, Always Used. 


mm Also heavy pattern for marine purposes. In long tried use on 
Zu Steamboats, Locomotives, Refineries, Rolling Mills, U. S. 
Cruisers. None genuine without our name, which is cast in 
the shell. Specify and insist upon getting ‘‘ Lunkenheimer's.” 
New Catalogue of Superior Steam Specialties will interest you. 
Gratis upon request. 


THE LUNKE 
res 


\\\ Wy, Y “FS Me 

HELIOS — 


A TEXTBOOK OF 


MODERN PRACTICE FREE. 


THE TOLEDO MACHINE & TOOL CO., 


MANUFACTURERS OF 


Power Punching Presses, Drop Presses, Trim- 
ming Presses, Stamping Presses, Riveting 
Presses, Embossing Presses, Presses 
with Automatic Feeds. Complete 
Outfits for Can Making. 


FORGINGS TO 


TOLEDO, O. 


Please mention The Engineering Magazine when you write, 
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STOW FLEXIBLE SHAFT. 


Invented and M'f'd by 


Stow Mfg. Co., 


Binghamton, N. ¥. 
Established 1875. | 


PORTABLE, 
DRILLING, 
TAPPING, 
REAMING. 


Gen’) European 
Agts., Selig Son- 
nenthal & Co. 89 

Victoria 

.. Londor. Eng 


BARNES’ 
UPRIGHT Charles}1.Besly 


Complete line, ranging FINE TOOLS 


from our New Friction SvPPUES ere 
ago 
Disk Drill, for light work : 
to 42-inch Back Geared, We pay for copies of this magazine 


Self Feed Drill. returned to us as follows : 
Sept., 1891, . 50 
W. F. & JOHN BARNES CO., | THE ENGINEERING MAGAZINE CO. 


953 Ruby Street, Rockford, Ill. TIMES BUILDING, NEW YORK. 


12” Crank Shapers. 


15” 


30" 
Universal Turret 
Lathes. 

Fox Lathes. 
. . Power Presses. . . 
THE 


**SPRINGFIELD MULLER” 
18” Engine Lathe. 


‘THE SPRINGFIELD MACHINE TOOL co. 


WRITE FOR PRICES. —_ SPRINGFIELD. OHIO 
MOORE’S ANTI-FRICTION 
W, Mason & Co. DIFFERENTIAL 
DA ied CHAIN PULLEY BLOCK. 


NEW PAT. 
WHIP HOIST, 
PATENT 
FRICTION 
PULLEYS. 


FaICTION CLUTCHES for Connecting Shafting and Gearing, 
PROVIDENCE, R.1., U.S.A. 


7 A New Movement! 
A Perpetual Compound Lever! 
Powerful, Simple and Durable! 
Light, Compact and Strong! 


One Man can Lift to the 
Full Capacity of the Block. 


Self Sustaining at Any Point. 
Lowers Freely by Slicht 
Pull upon the Hand Chain. 
The Block Always Hangs Plumb. 
Moore Mfg.ana Foundry Co. 


MILWAUKEE, WIS. 


mention Lhe Lugineering Magazine when you write, 
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TY Moore ITECe 


Pa Per MACHINERY. 
PA 


‘ 


MORSE TWIST DRILL & MACHINE CO., New Bedford, Mass. 


Drills for use in Metal or Wood, Reamers, Milling Cutters, Beach Chucas, 


@aps and mies, Drill Grinding Machines, and Special Tools on 


THIS WILL GIVE YOU AN IDEA 


Pat. Applied for. 

of how these tools gain in favor afier being once tried. 
From WALTER Scott & Co., Plainfield, N. J. 
JUNE 22, 1594.—Please send us for trial 


Steel. 


y i =. 1, and 1 No, 8 tool holder. 
PT. 17, 1804.—Sample tool holders are 
ve ne satisfactory. You may send us at once 
54 No. 1, 36 No. 2,18 No. 3,and 15 No.5 
tool holders 
FOR CIRCULARS AND PRICES SEND TO 
a a Armstrong Bros, Tool Co., 76-78 Edgewood Ave., Chicago, Ill, 


CHAS. CHURCHILL & CO., L’T'D., LONDON, ENG. SCHUCHARDT & SCHUTTE, BERLIN, GERMANY, 


Ormee ano Factory :—COR. LAKE & KIRTLAND STS., CLEVELAND, OHIO. 
@msemvoms :—100-102 READE ST., NEW YORK; 85 QUEEN VICTORIA ST., LONDON, ENGLAND, 


Our Drills are Hot Forged. The best part of tie steel 18 NOW OUT OUT and thrown away. 


NEW PROCESS TWIST DRILL CO 


They are TOUGHER, STRONGER, BETTER than is possible to attain by milling. 
Catalogue and Discounts sent on application. 
NEW PROCESS TWIST DRILL CO., 
TAUNTON, MASS. 


suit sy THE WATERMAN MACHINE TOOL CO., 
Oakland, Me. 


THE STANDARD TOOL CO., Cleveland, Ohio. 


Manufacturers of STRAIGHT-LIP INCREASE 


SOLID AND SHELL REAMERS, MILLING CUTTERS, TAPS, SOCKETS. 
“STANDARD” TWIST DRILL GRINDING MACHINE, CHUCKS AND SPECIAL TOOLS. 
SPRING COTTERS AND FLAT SPRING KEYS. 


utes 
Lathe. 
and 
Planer 
| 
Z 
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GENERAL CLEARING SALE OF CRANES. 


THE YALE & TOWNE Mig. Co., 
Stamford, Conn. 


Having sold and transferred the business of our 
crane department, we offer for sale, subject to im- 
mediate acceptance, the following list of cranes, 
crabs, winches, &c., all of which are now in stock, 
and on which we are prepared to quote attractive 
prices and to make immediate delivery. 

As the buildings heretofore occupied by our ¢ sane 
department are needed immediately for other uses 
we must dispose of our remaining stock of cranes 
at once. 


Immediate Correspondence Solicited. 


List of Cranes, Winches and Crabs, for sale in dc- 
cordance with the foregoing announcement. 
STEAM LOCOMOTIVE CRANES. 

Five 5 tons capacity, 18 ft. radius, 
One * 16 
HAND PILLAR CRANES 
One tons cape acity, 20 ft. re adius. 
One 10 “ 20 
CRANE WINCHES. 
One 15 tons capacity. 


Two 12 

Eee 26% in. diameter. 
“ ‘ 

One 10 194 

Two 7“ “ 

6 

Five 3 

One 12 in diameter 

One 

One 12 

One 10'4 


COMMERCIAL WINCHES. 


Four 2% tous capacity, with strap brake 35 
attest the merits of these 
ow be 
ee THE ONLY CHUCK in 
which the serew threads 
and CAPACITY. THE ONLY CHUCK in which 


7. NO 

VHITON IND'T JAW CHUCKS. 
Gia, Rapidly growing sales 

=" NEW PATENT CHUCKS. 

ThE BEST EVER PRODUCED. 
extend fully to the out- 
side, giving jaws greatest possible TRAVERSE 
the screw thrust is received on HARDENED 

STEEL BEARINGS. 


FULL Catalogue of FOR ALL USES, 


MACHINES 


GEAR 


Sent on application, 


THE D. E WHITON MACHINE CO. 


68 Howaro Sr., New LONDON, Conn 


Drop 
Hammers. 


Simple, Durable, 
E flicient 


The HAMMER is made of FOR- 
GED WROUGHT IRON 


The UPRIGHTS are made of 
Wrought Steel. 


Merrill Bros, 


Manufacturers of Drop Hammers, 
Turnbuckles and Parallel Vises. 


Kent Ave. & So, 11th St. 
BROOKLYN, N.Y. 


COMMERCIAL WINCHES. war 


Two 2 tons ¢ apacity, 35 
Five ho with strap brake 33 
Five tig 33 
Four 1% ‘“ bs with six in. ex. barrel 33 
Two “twelve 33 
Ten I 32 
Three with six in. extra. 32 
One 1 with dispatch brake = 32 
Four six im, extra barrel 31 
COMMERCIAL CRABS, 
Six ton capacity, 21 
Three 1 six in. extra barrel 22 
One 3 dispatch brake 22 
Two strap brake 22 
Two bis 23 
One 2 be six in. extra barrel 23 
Seven 1's 23 
Three 2's strap brake 25 
Two six in, extra barrel 25 
Eight 


In these crabs and wincaes the handles cannot 
fly back nor the load run away 
TRAMRAIL TROLLEYS, 
For use with chain blocks. 


NUMBER. CAPACITY. FOR BEAM, 
Pons. Inch. Pound. 

I 3 9 63 
9 2 8 54 

4 2 7 46% 
21 I 6 39 
6 Ls 5 40 
2 3 7 55 

7 7 

I 1! 5 40 
2 40 
2 5 30 
4 18 


STEVENS PATENT 
COMBINED DIVIDER & CALIPEB 
No. 62. Frice, per set, all nickeled..$4.00 
\ Packed for transmission by mail, 
Ideal Surface Gauges, Depth Gau 
Ideal and Leader Spring Dividers 
Calipers, and Fine Machinists’ Tools. 
G2 Illustrated catalogue free to all, 
J. STEVENS ARMS & TOOL CO. 
Box Chicopee Falls, Mass. 


CHUCKS 


styles. Patented 

Reversible Jaws, I/lus.catalogue 
The standard Chuck since 1882. 
Address W. WHITLOCK, 
38 Cortlandt Street, New 


STARRETT’S FINE 


Skilled mechanics prefer them. 
Live dealers sell them. Send 
for Catalogue. . 


L.S.Starrett 


ATHOL, MASS., U. S. A. 


MACHINE SHOP EQUIPMENT 
Our Catalogue entitled Rapi d L ath e W O rk 


BY 


NEW METHOD 
(HARTNESS SYSTEM) 


Illustrates and describes the 


FLAT TURRET LATHE. 
= JONES & LAMSON MACHINECO. 


SPRINGFIELD, VERMONT, 


HIGHEST AWARDS, 
WORLD'S FAIR, 
CHICAGO, 


y MACHINES ARE 


RODUCERS 
OF 
ERFECT INTRODUCERS 


RODUCTIONS AND. 
CONSTRUCTORS. 


THE EGAN co. 


212 to 232 W. Front St., 
CINCINNATI, OHIO, U.S.A. 


No. Dovare CyiinperR PLANER AND MATCHER, 


C. B. ROGERS & CO., Norwich, Conn. 


High Class Wood-Working Machinery. 


PINE LINE OF TOOLS FOR PATTERN MAKERS’ USE. 


WAREROOMS : 
109 Liberty St., New York. 
94 Pearl St., Cor. High, Boston, 
26 & 28 West Randolph 8, 
Chicago, 1. 


ttease mention The Uacasine when ~ou write. 
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WM. SELLERS & CO., 


INCORPORATED, 


FA. 
—MANUFACTURERS OF— 


Improved Machine Tools for Working Iron and Steel, 
High Speed Power Traveling and Swing Cranes, 
Injectors, Locomotive Turn Tables, Shafting, &c., &c. 
Testing Machines, under patents of A. H. Emery. 


Power Punching and Shearing Machinery. 


Gate Shears, Angle-Iron Shears, Bar-Iron Sheasa, 


Boiler Punches, Horizontal Punching and 


Bending, Multiple Punches. 


Automatic Spacing and Punch 
ing, of all Sizes. 


BELT AND STEAM DRIVER, 
Write for Circulars. 


ANGLE IRON SHEAR, DOUBLE PUNCH AND SHEAR, 


THE LONG & ALLSTATTER CO. 


Tht TANTE 


NEW YORK, 161 Washington Street. <p 1 West Pearl Street. 


Tanite Mills Emery. 
Tanite and Kaimoid Emery Wheels. 
Waterproof Wheels for Wet Crinding. 
Tanite Mills Polishing Paste. 

Tanite Mills Liquid Polish. 
a Tanite Mills Knife Powders, 
Dove Colored, Dark Brown and Gray. 

Crinding and Saw Cumming Machines. 


GENERAL AGENT FOR EUROPE, 
TEIOMAS FAMILTON, 


90 Cannon St., E. C., LONDON, EN@ 
Please mention The Engineering Magazine when vou writs 
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NILES TOOL WORKS, 


NVIACHINE TOOLS. 


COMPLETE EQUIPMENTS FURNISHED FOR RAILROAD, CAR, 
LOCOMOTIVE AND MACHINE SHOPS. 
LABOR SAVING MACHINERY OF THE MOST 
ADVANCED TYPES. 


WEW YORK, PITTSBURGH, CHICAGO, 
136 & 138 Li St. Lewis Block Phan 


Automatic Variable Feed 


Saves its Cost in 3 Months. . nin — 


Horizontal Stroke 
Perfect Cutting 


SAW 


General Offices: 


‘4 
r/ 103-706 W. U. Building, 
Chicago, III. 


Branch Office; 29 Broadway, New York, 


JOHN ROYLE & SONS, 


>MACHINISTS< 
PATERSON, N. J. 


HIGH SPEED : ROUTING MACHINES 


For Electrotypers Engravers, Brass and Wood 
Workers. 


Rubber Tubing and Insulating 
Electric Wire Machinery, J 
IMPROVED TEXTILE MACHINERY. 


The Royle Waste and Flushing Valve. mh... om. 


@Bpeciel Mechinery Built t> Order. - Gear Cutting. 
ROUTING MACHINE CATALOGUE FREE—MENTION THIS PAPER. 
Vlease mention The Engineering Magazine when you write, 
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MACHINE SHOP EQUIPMENT 


LE & So 
gERS. ersand 
INF 
MD. 


MANUFACTURERS AND DESIGNERS OF ALL 


HEAVY: MACHI 


TIN PLA 


Y, 


GEARING, 


WORKS, 


RAILWAYS, 
BINE WATER WHEELS. 


N 
230,000 ips. TENSE 


— PATENTED 
NEW and VALUABLE 
MACE ONLY BY 


CINCINNATI, 


London House: & L't'd, 21 Crows 


_New York : GARVIN MACHINE CO., & Laiaur Srs, 


STOW SHAFT 


FREDERIC SCHOFF, PROP. 
26th and C allow hill Sts., 
PHILADELPHIA, Pa. 

Manufactu ers of 
FLEXIBLE SHAFTS, 
ORTABLE DRILLING, 

TAPPI‘G, REAMING 
» BORING MACHINE 


Also Tools tor Emery Wheel Grind 
ing, Metal and Wood Polishing 
Cattle Brushing and 
Clipping. 
Builders of 
Special Machines for 


| 

Manufacturers of Set, Cap 
and Machine Screws, Studs, ete. 


The Addyston 
Pipe & Steel Co. 
Cincinnati, O. 


have unusual facilities 


| for prompt and econom- 


ical manufacture of 


Water and 
Gas Pipe. 


Requests for prices 
from Engineers, Cor- 


_porations and Munici- 


pal Officers, 


DEANE'S PATENT ADJUSTABLE 
T-SQUARES. 
BEST T-SQUARES MADE. 


For sale by all dealers. Circulars on 
application, Samples by mail postpaid. 
24-In, Limited Adjustment, vim, $1.00, 
24-In, Ualimited 1.50. 

E. L. DEANE, Sole Manufacturer, 

Holyoke, Mass. 


solicited. 


Express. $5.00. 
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ARCHITECTURAL@ 
EMPIRE FIRE-PROOFING CO., 


Manufacturers and Contractors for every description ot 


Hollow, Solid and Porus Fire-Proof Buildings. 


Pittsburgh Otlice: Cor, Wood Street and Sth Avenue. 
Chicago Office: No.1303 Monadnock Block, Cor. Jackson & Dearbor 


PIONEER FIREPROOF CONSTRUCTION CO. 


1545 SO. CLARK STREET, CHICACO. 
MANUFACTURERS AND CONTRACTORS FOR EVERY DESCRIPTION OF 


HOLLOW TILE AND POROUS TERRA-GOTTA FOR FIREPROOFING BUILDINGS. 


Contracts taken in all parts of the United States. Send for Illustrated Catalogue and Price List. 


ESTABLISHED 1856. 


HENRY MAURER & SON, 


Manufacturers of 


FIRE-PROOF BUILDING MATERIAL 


Of every description, Hollow Brick made of Clay for Flat Arches, Partitions, Furring, etc. 
Porous Terra-Cotta, Fire-Brick, ete., ete. 
Works, MAURER, N. J. OFFICe AND Depot, 420 EAST 230 STREET, New Yors. 
Send for 1894 Catalogues on ‘ = ireproofing * and * Fire-Brick. 


We pay for ‘copies of this magazine S PRINGFIELD FO 


returned to us as follows: 
May, 1891, . 75 cents. 
July, 1891, so 


Sept., 1891, 50 
THE ENGINEERING MAGAZINE CO. 
TIMES BUILDING, NEW YORK. 


MORSE ELEVATOR WORKS. 
MORSE, WILLIAMS & CO., 


Manufacturers and Builders of 


ELECTRIC, HYDRAULIC, BELT AND HAND POWER 


PASSENGER & FREIGHT ELEVATORS. 


WORKS: Frankford Ave., Wildey & Shack Ss 
OFFICE: 1108 Frankford Philadelphia, Pa. 


BRANCH OFFICES: New York, 108 Liberty St., Boston, 19 Pear! St., 
w Haven, Conn,, 82 Church St. Bactimorg, Mp., Builders’ Exchange. 


M. J. O’DONNELL & Co. 


MANUFACTURERS AND BUILDERS OF 


Hydraulic, Steam and Electric Passenger 
and Freight 


ELEVATORS. 


34, 36 & 38 COLUMBUS STREET, 

ELECTRIC ELEVATOR ENGINE, CLEVELAND, OHIO. 

MAY For each copy of the May 1891, number of tus magazine, returned to us in 
good condition we will pay 75c. in cash or excha :ge copies. 


1 B Q 1 s THE ENGINEERING MAGAZINE Co., Times Building, \. ¥ 
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(ANTON 


Canton, = Ohio. 


Largest Manufacturers of Sheet Metal Roofing and Siding. 


ARCHITECTURAL, 
SHEET METAL, ALL KINDS. 


BUILDING MATERIAL, 


The best COPPER CONDUCTOR 


Galvanized \ Skylights, Cornices, Etc. 
and Copper / 


No. 20, 22,24, cauce GA LA N 12 E D CONDUCTOR PIPE. 


BEST AND MOST DURABI E, 
THE ONLY HEAVY GAUGE CONDUCTOR MADE. 
WE ARE OLE MANUFACTURERS, 
MOST ECONOMICAL FOR FACTORIES, WAREHOUSES, Etc. 


SPECIAL GALVANIZED AND COPPER WORK IN ALL GAUGES. 


= 
Tanks, Flume, Steam, Hot Air and Ventilating Pipe, Tees and Ells for Factories, Mills and Mines, 
and all other special work. 
Please mention The Engineering Maga:ine when you write. 


= HARDWOOD FLOORS @Merchant & Co.’s Graduated 


Wood Carpets, | Copper 
Parquet Floors, 
Rug Borders | 


SEND FOR 600K OF oEsicns. Spanish 
MOORE & CO., Patten Towers 
SA as and 50 Randolph Street | i 1 
CHICAGO, ILL. | Circular 
Roofs, etc. 
Saves 50 per 
cent. in Material, 
LOUISIANA and more in La- 
PATENT APPLIED STORM-PROOF 
i. a Murray Ot. How Tort Full information with prices mailed on application, 
831 Vine St., 


Cuicaco 
New York Merchant & Co. Lonpon 


(inconponaten.) Manuractumens. 


The WINSLOW BROS. CO., 
ORNAMENTAL IRON WORK, 


368-408 CARROLL AVENUE, 
CHICAGO. 


Ornamental Iron for Buildings >4 Art Metal Work in Wrought and Cast Iron 
Bronze, Brass and Aluminum > Special Finishes in Bower-Barff, Bronze, 
Duplex Bronze, Galvanoplastic, Enamelling and Fire-Gilt } Special Designs 
Submitted > 


James A. Miller & Bro. 


9 Ti 


Galvanized Cornices, Bays, 
Iron and Copper Skylights, etc. 


Special Attention to Large First-class Work Fully Guaranteed. 


129-131 South Clinton Street, Chicago. 
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ARCHITECTURAL@G@S 
‘THE GLOBE VENTILATOR. 
HANDSOME, STORM-PROOF AND CHEAP, NO'SELESS, OURABLE AND STATIONAR® 


Perfect Ventilation for Public and Downward Drafts in Chimneys and 
Private Buildings. Lamps Cured. 
and Comfort for your Churches, Schools tor Factories, Barns. Haag 


Homes, 


Send fer Catalozue Ne. TROY N V 


GRATES wit 


7 heat two or more good sized rooms during entire Win- 
ter. They give over four times the heat of ordinary 
open fires using the the same fuel. Send for catalogue No. 1o. 


EDWIN A. JACKSON | & ‘BRO., 50 Beekman St., N. Y. 


HOYETT MFC. 60. 


DETROIT, MICH. 


A. C. MCCALLUM, MECHANICAL ENGINEER. 


Heating and Ventilating Engineers. prranconoven, 


January 9th, 1895. 
Estimates Promptly Furnished. | THE ENGINEERING MaGaziNE Co., 


New York. 
DEAR SIRS: 


Heating of Churches, Schools |. F 0. 0. ter 3500, my 


subscription for year 1895. 


and Large Buildings and I could not afford to do without your 
° ° magazine now, and congratulate you upon such 
Factories a Specialty. an excellent production. Wishing you every 
success, I remain, Yours truly, 
A. C. McCALLum. 
OFFICES IN 
Boston, Philadelphia, New York, 
Chicago and London. 


BU Cc K { L Ee A D — Best and Most Durable White Paint Manufactured. 
PEERLESS COLORS FOR MORTAR. 


SEND FOR CIRCULARS AND CATALOGUE. 
SAMUEL HB. FRENCH & 


’ Painters’ and Builders’ Supplies, 
ESTABLISHED 1844. PHILADELPHIA, PA. 


UR BUSI NESS is the manufac- 


turing of heating apparatus. Our experience 

of nearly fifty years is at your service. If inter- 
ested, and you will indicate method of heating desired, 
we will send you illustrated catalogue. 


We manufacture 
Boynton Furnaces, 
Boynton Hot-Water Heaters, 
Boynton Steam Heaters, Ranges, etc. 
For sale by best dealers all over the United States. 


THE BOYNTON FURNACE CO. 


193 & 197 Lake st, 207, 209 & 211 Water St. 
ChNieavo, New Vork, 
Please mention The Engineering Magazine when you write, 
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The 


FLORIDA 


Stearn 
Boiler 


Chicago: 


pil? 84 Lake Street. 


New York: 
94 Centre St. 


ri 
we AWinner:( Hot 
Water 
Heater. 


STEAM AND HOT-WATER HEATING APPARATUS 


For Public Buildings, hesidences, eto, 


OUR SPECIALTIES: 
Mercer Boiler, 


The Union Hot-Water Radiator, 


Cold’s Patent Sectional Boller 
Mill’s Patent Safety B iler, 


Reed’s Cast Iron Radia ors, 
Indirect Pin adiators. 
Foundry, 


ifeld, Mass. 137 Centre Street, New York. 


CENO FOR CIRCULARS, 


“WAR. 
UNITED STATES MEATER CO 
2 
| 


MISCELLANEOUS 


THE A BREAKDOWN 
GOUBERT | OF YOUR ENGINE 


FEED-WATER Means the stoppage of 


'HEATER 


ij Is the result of the best engineer 

ing experience in the utilization 
i}; of exhaust steam. Meets the re- 
quirements of 


your entire plant, 


Nine-tenths of the Breakdowns 


Are due to water in 
the cylinder, 


THE 


STRATTON SEPARATOR 


Removes all water in the steam 
and delivers 


ABSOLUTELY DRY STEAM 


to yourengines, Itisa 

| POSITIVE SAFEGUARD 

As well as a source of economy. 
Send for Catalogue to 


HIGH PRESSURE, 
FREE EXHAUST, 
GREAT DURABILITY 


Specially adapted to 


CONDENSING ENGINES, 
All Sizes---50 to 5000 HP, 


The Goubert Mfg. Co. 
14& 10 Couren st, TBE Sole Man'f'rs, 


New YOrK 14 & 16 ChurohSt, cor Cortandt, NEW YORK. 


qH PRO oVe 


HIGH ECONOMY. NOISELESS OPERATION. CLOSE REGULATION | . 


FROM 10 TO 2,000 LBS, WEIGHT. 


Hundreds of testimonials showing 
these castings have proved the most sat- 
isfactory and economical for all purposes 
requiring strength and durability. 


CHROME STEEL WORKS, 


BROOKLYN, N. Y. 


CORRUGATED FURNACES, 
For Marine and Land a Within, 
Boilers. 


Made in sizes from 28 to 60 inches in 
diameter, with flanged or 


plain ends. 


BROOKLYN, 


CONTINENTAL IRON WORKS, "New 


| 
NGUNE) 
Kr 
| 
10S. 
2000% 
Cc L 
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TRADE MARK. 


INSULATED WIRES AND CABLES, 


13 Park Row, NEW YORK. 


BRIDGEPORT, CONN. 


THE ARMSTRONG MAN’F’G e CO. 


Pipe THREADING AND CuTTING- OFF 
MacuHines— both hand and power. 


WATER, STEAM & GAS FITTERS. 


- = 
WILL YOU HAVE A CATALOGUE ? Kp mm 
No. 1 Machine. New York Office: 139 CENTRE ST. No. 3 Machine. 


WESTON ELECTRICAL INSTRUMENT CO., 


NEWARK, N. J. 
VOLTMETERS, AMMETERS, MIL-AMMETERS, WATTMETERS, &c. 
% Strictly High Grade. Recognized as Standards. 


SEND FOR CATALOGUE. 


DO YOU KNOW THE VALUE OF 
PurRE, SOFT, TICONDEROCA CRAPHITE 
For LUBRICATING? 


We snail be glad to send you a pamphiet containing scientific and practicai 
information of interest and value. It is sent free of cost with sample 


of graphite. JOS. DIXON CRUCIBLE CO. JERSEY CITY, N. J. 
RUBY” PACKING. 
THE BEST BEARS 
THIS TRADE MARK 


Makes a hot or cold, temporary or permanent, 
air or water joint. 


VULCAN SPIRAL 


Piston Packing _Self-Lubricating, Sheet Packings, 
Belting, Valves, Gaskets, Hose, etc. 


NEW YORK BELTING& PACKING CO.iTD 


PIONEERS AND LEADERS. £5 PARK ROW, NEW YORK. 


SEND FOR 
CIRCULAR. 


WK 
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40 PUMPING MACHINERY 


THE DEANE OF HOLYOKE. 


SINGLE 


DUPLEX 

COMPOUND 

TRIPLE EXPANSION 


THE DEANE STEAM PUMP 00., 


HOLYOKE, MASS. 
New York. Boston. Philadelphia. Chileage. 
Write for ** The Deane Specialties.” 


THE WALKER MBG. CO. 


—_= Engineers, Founders and Machinists, 
CLEVELAND, OHIO, U.S. A. 


ELECTRIC AND GENERAL POWER TRANSMISSION MACHINERY, Motors. 
Cable Railroad Machinery, Machine Moulded and Cut Gearing of all Sizes a Specialty, 


(COMPOUND PUMPING ENGINE, 100 GALLS. PER MINUTE.) 


Including Pumes, Accumucators, Motors, BaLrance Vatves, 
i i Macuinery, SINGLE AND Macuines, BLoom 
Patent Hydraulic Machinery. AND BILLET SHEARING PLantTs, and ‘ 


COMPLETE PLANTS FOR BOILER AND BRIDGE BUILDING 


FRASER & CHALMERS, CHICAG®, ILL. 


INVITE CORRESPONDENCE WITH REFERENCE TO 


Riedler Pumping Engines and Air Com- 
pressors, Jones’ Under-Feed Mechanical 
Stokers, Pyritic and other Smelting Plants, 
Converters for Bessemerizing Copper 
Matte, Gold and Silver Mills, Concentrating 
Works, Culorination, Cyanide, Leaching 
and Combination Processes, Boilers, Stand 
Pipes, Compound and Triple Expansion 
Corliss Engines, Economical Hoisting En- 
> gines, Heavy Machinery for Cable and 
Electric Roads, Mining Supplies. 

Catalogues Free on Request. 
: FRASER & CHALMERS, Chicago, Ill., U.S. Ae 
Please mention The Engineering Maeasine when you write. 
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ik Smith-Vaile 


PUMPS 


FOR EVERY POSSIBLE OUTY. 
The only Pumps with Patented Removable 


Water Cylindvrs and Adjustable Water Pistons, 


LESS WATER SLIPPAGE THAN IN 
DUPLEX PUMP. 


by The Stitwell- Bere & Smith-Vaile C0., 
SEW YORE, 110 Liberty St. CHICAGO, 63 S. Canal St. 


DAYTON, 


THE LAIDLAW-DUNN-GORDON CO. 


Offices : 186 & 188 W. 2d St., Cincinnati. 
Paetories: Cincinnati and Hamilton. 0.,, U.S.A 


BUILDERS OF 


Steam Pumping Machinery =: 


BOILER FEED PUMPS. FIRE PUMPS. ELEVATOR PUMPS. 


Water Works and Sewerage Machinery. 


CORRESPONDENCE SOBICITER 


Branch Offices. 


New York: 156 Liberty St. 
Philadelphia: 45 N. Seventh St. 
Pittsburgh: 410 Lewis Block. 

Chicago: 68 & 70 South Canal St. 
Cleveland: 30 Water St. 

London, England: Hayward, Tyler & Co, 


VALVE GEAR. 


ADAPTED 


— i 
| 
| : : 


->>5>5 PUMPING MACHINERY 


p 


SERVICE FACTORY OFPICE 46 CENTRAL AVE: ON APPLICATION | 


PULSOMETER STEAM SOLE OWNERS YORK 
(COPYRIGHTED 


Water Reducing Valve 


FOR REDUCING THE 
STREET PRESSURE FOR HOUSES. 


This Valve has a bracket at end of the spring 
case by which it may be bolted to the floor or ceiling 
thereby steadying the pipe. 


MASON REGULATORGO., Boston, mass. 


SEND FOR LIST OF OUR POPULAR ENGINEERING WORKS. 


CHAPMAN VALVE MANUFACTURING COMPANY, 


Manufacturers of 


Valves and Gates for Water, Gas, Steam, 
Oil, Acid, Ammonia, &c., also Gate 
Fire Hydrants. 


WF MAKE A SPECIALTY OF VALVES FOR SUPERHEATED AND HIGH 
Pressure STEAM, 125 Les. PRESSURE AND Upwarbs. 


28) General Office and Works, Treasurer's Office, Chica 
24 WEST LAKE 8T. 
i INDIAN ORCHARD, 72 KILBY STREET, New York Office, 
MASS. 28 PLATT 8T. 


BOSTON. 
Bt. Louis Office, L M. RUMSEY, MFG. 00., 810 North Second Street. 


THE BRAENDER AUTOMATIC JET PUMP AND WATER ELEVATOR. "*TES"E°,oo4. 
WET CELLARS. 


To Builders and Owners of Property who 
are Troubled with Wert Cellars. 


THE BRAENDER AUTOMATIC JET PUMP 


Is the surest, best ana cheapest way of keeping your cellars. 
dry. Write for Circular. 


PHILIP BRAENDER, 233 W. 118th St., New Yoru. 


Please mention The Engineering Magazine when you write, 


‘The HL Mo GOWAN 
& 
4+ 
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8, 1894. 
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PUMPING MACHINERY 


HAVE YOU TRIED THE 


No. 3 and No. 4 
DUPLEX AIR PUMPS 


MADE BY THE 


NEW YORK AIR BRAKE 60.9 


EFFICIENT. DURABLE. LOW PRICED. 


‘These pumps are capable of delivering air at a higher pressure than the steam 
pressure used to run them with, and are designed tor efficient service in shops, or 
other places where the steam pressure is low, and a moderate quantity of air is needed. 
They require practically no floor room, can be set up anywhere against a wall, and 
are particularly adapted for Pneumatic Hoists, Pneumatic Tools, Lard Refineries, 
Breweries, Automatic Dry Pipe Sprinkler Systems, and many other purposes in 
Manufacturing Plants, Railway Shops, etc. Prices and capacities as follows : 


No. 3. Price, $125. 


With 60 Ibs. steam pressure this pump will deliver 80 lbs. air pressure at a 
maximum rate of 4 cubic feet per minute, or such an air pressure can be maintained 
against an opening 3-16 inch diameter. With steam at 70 lbs. it will deliver air 
at 100 Ibs. pressure. 


No. 4. Price, $100. 


This pump is smaller than the No. 3, and has one-half to two-thirds the 
latter’s capacity. With steam at 50 lbs. it will deliver 65 lbs. air pressure at a 
maximum rate of 1.8 cubic feet per minute ; or, if the steam is raised to 6¢ Ibs. 
at the rate of 3 cubic feet per minute. 


_ OUR CATALOGUE GIVES FULL INFORMATION. 
SHALL WE SEND YOU ONE? 


THE NEW YORK AIR BRAKE CC, 
66 BROADWAY, NEW YORK, 


Manufacturers of complete Air Brake Equipment for a!! kinds o: Engines 
and Cars, Vacuum Brakes, etc. 
Please mention The Engineering Magezine when vou write. 


BaLpwin + LOCOMOTIVE + Works. 


ESTABLISHED 1831. 


Annual Capacity 
1000. 


LOCOMOTIVE ENGINES, 


adapted to every va- 
riety of service, and 
built accurately to 
standard gauges and 
templates. 


Locomotives for Logging 
Railroads and Sugar 
Estates, 


COMPOUND 
LOCOMOTIVES. 


STEAM TRAMWAY MOTORS, MINE 2 LOCOMOTIVES, FURNACE LOCOMOTIVES. 
BURNHAM, WILLIAIIS & CO., Proprietors, 500 N. Broad St., Philadelphia, Pa. 


THE ONLY MEDAL and HICKEST PREMIUM on 
Railway Frogs, Crossings, Switches and Switch Stands 


at Chicago, 1893, was awarded to 


THE CARLISLE MFG. CO., CARLISLE, PA, 


Who make also FREIGHT CARS and VERTICAL ENGINES. 


GENUINE 
Incots MANUF ACTORES 


REG.TRADE MARKS. 


Electric Selector and Si —— Co. 


(SUCCESSOR TO ELECTRIC SECRET SERVICE C0.) 


45 Broadway, New York. 


LEONARD INTERLOCKING BLOCK SIGNALS. 


(Applicable to any form of standard semaphore and using existing wires.) 


LEONARD TRAIN ORDER SIGNALS. 
(Operated by Train Dispatcher or Station Operator.) 


INDIVIDUAL TELEGRAPH CALLS. 
(Introduced into main line without delaying or affecting regular service.) 
ALL WITH AUTOMATIC VERIFYING ANSWER-RACKS. 
SaLeM, Feb. 11, 1895. 


THE ENGINEERING MAGAZINE Co., NEW YorK, 

Dear Sirs :—Enclosed please find P. O. Order in payment of the six months’ 
trial subscription, as per card, sent you some time back. The magazine more than 
fills the bill. Wishing you success. I remain, yours truly, 

H. W. DAUCY, 
No. 570 Commercial Street, 
Salem, Oregon. 


|PHOSPHOR-BRONZE 
INGOTS, CASTINGS, WiRE, SHeeT &c. 
_ | THE PHOSPHOR BRONZE SMELTING CO. LIMITED 
2200 WASHINGTON AVE.PHILADELPHIA.,PA. 
— ORIGINAL MANUFACTURERS OF PHOSPHOR- 
BRONZE IN THE UNITED STATES AND SOLE 


RAILWAY EQUIPMENT 


Westinghouse Air-Brake Co., 


MANUFACTURERS OF 


AIR-BRAKES 


—FOR— 


AND CARS. 


PITTSBURGH, PA. 
“ DEFIANCE” 


Improved Asphalt Car Roofing 


No. 2. No. and No. 3 BB. 


Strong, Flexible; Water, Acid and Gas Proof 
Fulfills Every Condition Required 


Also No, 1 Bis and No, 1 X surfaced with iron slag, 
* PROTECTION against fire. 


sar Particularty adapted for Roofing Railway Buildings, and for Mills, Factories and all other kinds of roofs. 


** NO COAL TAR OR PETROLEUM RESIDUUM IN OUR PRODUCTS. «* 
A. PILLEY MPO. CO, 
Sternbergh & Son, 


Reading, Penna., U.S. A. 


MANUFACTURERS OF EVERY VARIETY OF 


BOLTS, NUTS,WASHERS, 


COACH SCREWS, SET SCREWS, CAP S°REWS, 


BOILER RIVETS. 


HARVEY GRIP R. R. TRACK BOLTS. 


BUILDING IRONS, PLATES, STRAPS, 
FORGINGS, ETC. 


All of the Highest Grade of Excellence. 


J 


4 
SIMPLICITY, DURABILITY, EFFICIENCY, ECONOMY OF 
POWER, NEATNESS AND COMPACTNESS CIRCE 
= WRITE FOR INFORMATION REGaROING LATEST IMPROVEMENTS & 
CHICAGO OFFicg =, | 163-5 WOME OFFice 
405-10 MANHATTAN BLUE.| COOK & CO. WASHINGTON ST) CONNERSVILLE, IND. 


a MUNICIPAL 


WORKS 


General Office and Works: HARRISBURG, PA.,U.S.A. 
THE HARRISBURG 


Double-Engine Road-Roller 


Not only a Roller, but a Road-Machine. 


SELLING AGENTS: 


W. R. FLEMING & CO... NEW YORK and NEW ENGLAND, 
New York Office. Mail and Express Building. 
Boston Office, 620 Atlantic Ave., Walter W. Jones, Mer. 
Phila., Room 701, Betz Bldg., David Longenecker, Mer. ‘ 


H.E. BALDWIN, Cincinnati, Perwin Bdg., 5th & Race Sts. 
WALLACE & STEBBINS, Baltimore, 111 E. German St. 


whe | 


Tne O.S.Keuy@. + + 
+ + Springfield, Ohio. USA. 
HANDSOME ILLUSTRATED CATALOGUE FREE ON APPLICATION. 


Why not use the Best ? 


Kind Words of Appreciation. 


From Metal Worker, New York. 


This feature of the magazine (Review of 
the Industrial Press), will be much appre- 
ciated by those whose time is so limited that 
they cannot themselves scan the multitude of 
trade and technical papers that are issued 
every week. 


THE CHAMPION ROCK CRUSHER 
is the first choice of all progressive road makers, 
engineers, contractorsand R R. ba'last makers, 
Catalogue is yours for the asking. - 


AMERICAN ROAD MACHINE CO., © Kennett Square, Pa, 


* They excel anything I have yet seen.” 


DM A. G 


CRUSHER. | PULVERIZER. 
Reduce Refractory Materials Most Economically. 


CEO. T. McLAUTHLIN & CO., 


j 
— 
“4 
0000007 
3 
=), © 
120 FULTON ST., BOSTON, MASS, 
The variety of kinds of ial th hii 
a riety of kinds of material these machines willhandle exceeds anything in my experience 
of thirty years of general grinding.” 


The matter published in this department is not paid for, nor can it be classed as advertising. 
But as the information is necessarily obtained from those who offer the appliances 


for sale, it is proper to say that the manufacturers, rather than ourselves, 
are responsible for the statements made. 


Electric Locomotives. 

AN event for which electricians are waiting 
with impatient interest—the operation of passen- 
ger and freight trains on the Belt Line tunnel of 
the*fBaltimore and Ohio Railroad at Baltimore 
by locomotives in which the sole propulsive 
power will be electricity, is now nearing realiza- 
tion. 4Work has lately been progressing steadily 
at the works of the General Electric Company 
both upon the generating plant and the locomo- 
tives, and during the early part of this new year 
the huge locomotives will probably be handling 
the long trains with the ease for which they are 


designed. This experiment will be the first 


Road. The delay that has occurred in the com- 
pletion of the work has been of advantage as it 
has allowed of the embodiment in this appar- 
atus of all the recent improvements in electric 
railway practice. 

The trucks are of forged iron, each resting 
upon four driv‘ng wheels of cast steel, sixty-two 
inches in diameter. Flexibly supported upon 
each of these trucks are two, six-pole gearless, 
motors, one for each axle, transmitting their 
motion from the armatures to the wheels by 
means of an especially designed flexible coup- 
ling. The method of spring suspension has 
been, carefully moditied to allow of the imme- 


ELECTRIC LOCOMOTIVE TRUCK, 


practical step in this country toward the subjec- 
tion of the steam trunk railroad to electricity. 
Two comparatively small locomotives—one of 
thirty tons and the other of forty tons on the 
drivers—are already running, but not upon any 
important lines ; while perfectly successful, their 
operation gives but little clue to the outcome of 
the ‘practical tests on the Baltimore and{Ohio 


diate adjustment of the wheels to the irregular- 
ities of the tracks, and thus effect a diminution 
in the wear both to the motors and the track. 
‘The massive armatures are of the iron-clad type. 
A hollow shaft serves to carry the armature, and 
through this passes the wheel axle, to which it is 
connected by the universal coupling which al- 
lows of freedom of movement in any direction. 


Iran 
: 
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IMPROVED MACHINERY. 


The complete motors are the largest railway 
motors in the world, and, while ponderous in 
aprearance, are by no means so bulky as might 
be expected from the heavy duty they will be 
called upon to perform. They are so set on the 
truck that they will be easy of access under all 
circumstances, whether the locomotive is at a 
standstill or in motion. 

The cab, which will be spring-supported on 
the truck frame, will be of sheet iron and wood, 
and will have windows on all sides in order that 
the occupants may have an unobstructed view 
in all directions. Within the cab will be set up 
the series parallel controller by means of which 
the movement of the locomotive will be at the 
command of the driver, and the air pump, oper- 
ated by a small electric motor, which will supply 
the air for the compressed air brakes and the 
whistle. The locomotive will be also equipped 
with bells, safety devices, etc., and will have a 
Janney automatic coupler at each end. 

From the illustration of one truck it will be 
seen that the finished locomotive will be an im- 
posing piece of electrical machinery. It will 
weigh, in its completed state, ninety-five tons, 
will be 14 feet 3 inches long, 9 feet 634 inches 
wide, and will be of standard gauge. The max- 
imum speed will be 50 miles an hour. This 
will be reduced to 30 miles an hour when only 
half the draw-bar pull is exerted and to 15 miles 
an hour with full draw-bar pull. The average 
speed of the loaded train will be about 30 miles 
an hour. It can, of course, be run either for- 
ward or backward. 

This locomotive is designed for heavy work, 
and will be called upon to handle trains as heavy 
as those now handled by the heaviest steam loco- 
motives. A test of one of the completed trucks, 
—shown in the engraving—representing one 
half of the locomotive, was recently made upon 
the tracks at the Schenectady works of the con- 
struction company. In order to obtain the 
necessary load, a New York Central heavy six- 
wheel engine was made use of, and the electric 
locomotive truck coupled to it. The machines 
were then sent in opposite directions and tugged 
at the connecting coupling as in a tug of war. 
The electric locomotive had a slight advantage 
over the steam engine in weight on the driving 
wheels, and pulled it up and down the track with 
apparent ease. For the same weight upon the 
drivers it was shown that the electric locomotive 
will start a greater load than the steam locomo- 
tive, the pull being constant throughout the 
entire revolution of the wheel, and the difficulty 
of variation of pull with the angle crank as in 


the steam locomotive being eliminated. The 
test also proved that not only were the motors 
sufficiently powerful, but that the driving mech- 
anism and «armature couplings are amply strong 
to transmit the torque of the armature to the 
axle. 

The power house is rapidly nearing comple- 
tion and the generating machinery is almost 
ready for installation. The overhead apparatus, 
which has been especially designed to meet the 
extraordinary requirements, will shortly be in 
position, and before many months have passed 
the steam locomotive will have become neutral 
in the operation of trains in the Belt Line tunnel 
which, untarnished by smoke and soot, will be 
brilliantly lighted by incandescent lamps. A 
great step will have been made toward universal 
electrical locomotion on our steam roads. 


Improved Asphalt Roofing. 


For a long time there has been a very general 
and growing demand from Master Car Builders 
and other Constructors for an improvement in 
composition roofing offered for car service and 
other railway requirements. The A. E. Filley 
Mfg. Co, have been experimenting for a number 
of years to produce an improved roofing material 
to meet all requirements. This company claim 
to have achieved results in the tempering of 
asphalt which.enables them to produce a com- 


IMPROVED ASPHALT 


ROOFING. 


position roofing material superior to anything 
made in the past. 

This material is guaranteed to contain no coal 
tar, the destructive acids of which soon cause 
disintegration. Selected Refined Trinidad 
Asphalt is used in place of coal tar. The 
asphalt being tempered with an oxidized 
material, which is not soluble in water, but is 
soluble in asphalt and united with it, forms a 
perfect chemical combination, the result being a 
product which is claimed to remain flexible in a 
freezing temperature and also resist a very high 
heat temperature without materially softening. 
Heretofore all mixers of asphalt have been 


— 
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obliged to use petroleum residuum for temper- 
ing. As petroleum residuum is soluble in water 
and not soluble in asphalt, the result of its use 
as a tempering agent for asphalt, means a 
mechanical mixture and not a chemical combina- 
tion. The products of this company are guaran- 
teed to contain no petroleum residuum, Felt is 
easily torn or mutilated, even when several 
sheets are run together ; therefore this company 
has adopted heavy burlap as the base or founda- 
tion of their roofing. The burlap is thoroughly 
saturated and heavily coated with the tempered 
asphalt. Before the asphalt is thoroughly cold, 
the material is passed through heavy pressure 
rolls. The result is claimed to be a compact, 
heavy sheet of material, flexible, elastic and of 
great tensile strength, thoroughly and absolutely 
waterproof, containing no volatile substance, 
not affected by the atmosphere or the action of 
acids, gases, etc., particularly the sulphureous 
gases from the use of coal. 

These qualities partieularly adapt the material 
for railway uses, The company manufacture 
several grades, containing from one to three 
webs of burlap, which are offered for roofing 
freight cars. The method of applying this 
material to freight cars is illustrated in the cut 
herewith, The material is known as ‘‘ De- 
fiance” Improved Asphalt Car Roofing. It is 
also well adapted for street car roofs, stair pads, 
steamboat decks, damp course, etc., etc., and 
for general roofing purposes. The company 
also manufacture two grades of roofing surface 
coated with granulated iron slag, known as ‘* Im- 
proved Asphalt Slag Roofing.” adapted for all 
railway buildings. The granulated slag on the 
surface makes it in effect a flexible, iron sur- 
faced fireproof roof, as cinders, sparks, embers, 
etc., ©o not affect it. 

The company have many letters speaking in 
very high terms of their material, at their offices 
39 & 41 Cortlandt St., New York City. 


Bucyrus Steam Shovel and Dredge Co. 
SoutH MILWAUKEE, WIs,, Jan. 28th, 1895. 
To whom it may concern: 


The undersigned kave to-day been appointed 
Receivers of the Bucyrus Steam Shovel and 
Dredge Company, and, as such, have taken 
possession of all property, assets and business of 
the company. You are hereby notified that all 
payments should be made to us. 

Under the orders of the Court, the business of 
the company will be prosecuted as usual. Ex- 
isting contracts will be executed, unless notice 


to the contrary shall be given, and orders for 
new machinery, repairs, supplies, etc., will be 
received on behalf of the Receivers and prompt- 
ly attended to. 

All supplies and material which may come in 
subsequent to this date, will be for account of 
the Receivers. Soliciting your continued pat- 
ronage, we are, 

Very respectfully yéurs, 
JOHN S. GEORGE, 
HOWARD P. EELLS, 
Receivers. 


A Superior Line of Garden Hose. 


THE goods offered by the New York Belting 
& Packing Co., Ltd., at No. 15 Park Row, 
New York City, in this line, for the ensuing 
year are especially attractive in quality and 
workmanship. All this company’s hose is 
machine-made, and has seamless tubes, insuring 
evenness and uniformity in construction, com- 
pactness and extreme durability. Of rubber- 
lawn hose, the brand ‘‘ 1846 
Para” ranks with the best 
in the market. It has been 
manufactured for nearly fifty J 
years, from the finest quality 
of Para rubber and cotton duck. 
The ‘* Double Diamond,” is a strong and dur- 
able hose, constructed of excel- 
lent stock, and ranks next 
to ‘1846 Para.” The ‘* Car- 
bon” and ‘‘ Spider” brands 
are cheaper and popular grades. 
The ‘‘ Double Diamond” is a cotton lawn 
hose. The best long staple 
cotton, heavily and_ closely 
woven, is used in the manu- 
facture of this brand, which is 
capable of sustaining a hydraulic pressure 
of over 500 pounds to the square inch. A 
special feature is the seamless rubber tube, 
which, being perfectly smooth, prevents friction 
while water is passing through. Every section 
of this hose bears the name of the manufac- 
turers on a rubber label. The cotton lawn hose 
possesses strength and durability, and will stand 
the pressure of any water works system. By aspe- 
cial treatment termed ‘‘ Leatherite” a positively 
rot-proof cotton hose is produced. This hose is 
similar to the ‘‘ Double Diamond,” though not 
so heavy, possessing all its attractive qualities 
and in addition being mildew-proof. A change 
of weave has been made in the covers since last 
year, which increases its strength and durability. 
The company will furnish all brands of its 
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arden hose, wire wound or armored for heavy 
pressure when desired. Branch pipes, hose- 
reels sprinkiers, are also kept in full 
line by this company. The wire armor affords 
protection against abrasion and other injury. 


and 


The Tanite Whetstone. 


WHILE the grind stone still remains, and pos- 
sibly always will remain a popular and useful 
tool in the manufacture of iron and steel goods, 
the mechanical public were quick to see the 
value of an artificial wheel whose emery grains 
were harder and sharper than those of natural 


and sometimes rounded sand. Ifence the solid 


Tanite, which fit it for a base in emery wheel 
manufacture, have been applied by The Tanite 
Co., of Stroudsburg, Pa., U. S. A., to the pro- 
duction of Solid Emery Whetstones. ‘The result 
has been a great practical success, though the 
prejudice of the trade and the novelty of the 
article have conspired to make the demand irreg- 
ular and scattering. That this state of the trade 
is not due to the quality of the artificial whet- 
stone is evidenced by the fact that in quarters 
where it has once been introduced the demand is 
regular. 

The Tanite Whetstone is adapted to the mill 
pick, the carpenter’s and stone cutter's chisel, 


THE 


emery wheel soon made its way into public favor. 
It seems strange that a similar material and 
process was not at the same time successfully 
applied to the production of honestones, oil 
Early attempts 
made to introduce such articles, but, for various 
failed. 


stones and whetstones. were 


reasons, The peculiar properties of 


NEW TRADE CATALOGUES. 


Fraser & Chalmers, Chicago, Ill, U.S. A., 
and London, (1)=Catalogue No. 1, 3d Edition, 
Code word Asperse.” 84 pp., 9) X 6. [Steam 


engines and boilers, power plants and steam ma- 
chinery. Describes and illustrates vertical and 
horizontal Corliss, and four cylinder triple ex- 
pansion Wallace engines, with details of valve 
gear, &c., Tangye”’ stationary engine, ‘* Lively 
Detached ” portable engine and boiler, horizon- 
tal tubular boilers with arch and full fronts, 
Hazelton sectional tripod boiler, upright tubular 
boilers, water jacket condensers, surface con- 
densers, steam jackets, feed water heaters and 
purifiers, plane tubular heaters, mechanical 
stokers, &c., with code list. ] 


(2) Catalogue No. 2, Ist edition, code word 
** Aspersion.” 80 pp., 9’ X 6’. [Describes 
and illustrates hoisting engines and appliances 
with engravings of complete hoisting plants ; di- 
rect acting double reel hoists ; hoisting engines 
with Corliss valve gear; direct acting double 
reel hoists wijh piston valve engines, brakes, 
reversing gear and jaw clutches, direct acting 
drum hoists, geared hoisting engines with reels 
for flat rope and with drums for round rope, and 
description of their general construction ; double 


TANITE 


WHETSTONE, 


the bit of the moulding mill and the axe of the 
woodman, 

Mr. A. G., Sinclair, late President of The New 
York Emery Co., has connected himself with 
The Tanite Co. Mr. Sinclair is one of the old- 
est salesmen in the Emery trade, and also a 
practical manufacturer of Emery. 


cylinder link-motion hoisting engines ; combined 
friction drum and brake and reversible link mo- 
tion hoisting engines, specially adapted for 
mines, inclines, &c., double drum reversing 
link motion hoisting engines, cotton rope drives 
for cable railroads, &c., &c., with cede list.] 


(3) ¢ Catalogue No. g, 3d Edition, Code word 
‘Aspettone.”’ Concentration machinery. 62 
pp., 9 X 6”. | Describing and illustrating a full 


line of machinery for coarse and fine concentra- 
tion, including picking tables, elevators, crush- 
ing rolls, sand wheels, screens, hydraulic separa- 
tors, settling boxes, Krue vanners, Embrey 
concentrators, buddles, Rittinger tables, X&c., 
together with a partial list of sales, and impor- 
tant code words, | 

(4) Catalogue No, 13, 2d Edition, Code — 
‘*Asphaltum.” The Frue Vanner. 72 pp. 
6", with folder plate. [The folder plate 
plays the full details of the improved Frue van- 
ner and the text of the book describes the ma- 
chine with full directions for setting up and 
operation, and also describes the Embrey concen- 
trator, with its construction and use. A descrip- 
tion of the vanning plaque for hand concentra- 
tion, and 16 pp. of testimonials, with a directory 
of parties to whom this firm has supplied mining 
machinery, complete the catalogue. | 


EMERY OIL STONES HAVE NEVER YET COME IN FAVOR. THE ON 1S THAT THEY 
HAVE NOT BEEN GOOD, THIS STONE,MANUFACTURED BY THE TANITE CO OF 
STROUDSBURG. MONROE CO., PENNA. U.S.A., 1S SUPERIOR TO’ANY-NATURAL 
STONE. IT HAS AUL THE DURABILITY OF EMERY AND WILL CUT MUCH MORE 

PREELY AND RAPPOLY THAN ANY NATURAL STONE 
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NEW AND SECOND HAND 


Over 600 Machines in Stock. 
Send for Latest List... 


115 Liberty St., - New York. 


59 SO. CANAL ST., CHICAGO. 


THE GORTON BOILER 


Insures a Warm Building 
both day and night. 


in Fuel, Efiint and Glan 


Almost Runs Itself. 


Send for our book 


“Modern House Heating,” 
It tells the story. 


96 Liberty ot., New York. 


Old Colony Building, Van" Buren and Dearborn Sts., 197-203 Congress 8t., 
Chicago, Lil. Boston, Mass. 


Advertising for Manufacturers. 


Advanced thinkers on advertising no longer wrestle 
with the problem of How, When or Where to adver- 
tise or give valuable time to the loquacious canvasser, 
but place this department of their business in the 
hands ot the old and well tried MANUFACTURERS’ 
. ADVERTISING BUREAU AND PRESS AGENCY, 
No. 111 Liberty Street, New York. Write for particulars and save money. 


Satisfaction guaranteed. Best of references. 
Please mention The Engineering Magazine when vou write. 
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THE 


BOILER 


(WATER TUBE), 


in Its Improved Form 


Stands Without A Peer 


AMONG STEAM GENERATORS. 


RAPIDLY AND WITH THE 
HIGHEST DEGREE OF. 
ECONOPY IN CONSUMPTION 


OF FUEL. Catalog ? 


WRITE— 


FURNISHES DRY STEAM 


MAIN OFFICE: 28 CLIFF STREET, NEW YORK. 


BRANCHES: Perin Building, Cincinnati, O. 
Monadnock Block, Chicago, Iil. 
Security Building, St. Louis, Mo: 


ABENDROTH & ROOT MFG. CO., : 
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